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PREFACE. 



To furnish a clear and a familiar description of those Rules 
of Arithmetic which are generally useful, and to introduce 
the student to tliis pleasing and very valuable Art, by gra- 
dually unfolding to him tlie modes of practice, and the 
principles on which the several Rules proceed, and, to do 
these in correct, as well as in intelligible English, is my chief 
purpose in this undertaking. 

How far I have succeeded in this purpose, my readers will 
judge. . To enable those who are already versed in the sub- 
ject, and who, therefore, cannot be induced to read more than 
parts of the work ; to enable those persons to form a ready 
judgment, I would, respectfully, point out to their attention : 
firsty the manner in which, in the Introduction, I have opened 
the subject ; second, to the vviiting and the reading of Figures, 
as taught in Notation and Numeration ; then let me beg of 
them to turn to the manner in which, in Addition, para- 
graphs 40 to 43, I have explained the principle of " carry- 
ing*' the tens; and then to the principle of " borrowing," 
and of repaying, by " carrying," as practiced in Subtraction^ 

paragraphs 49 to 58. 

A 



1>BE¥'AC£« 

After these, the manner in which I have described the 
peculiar use, and the distinguishing character of Multiplication, 
in the three first paragraphs on that Rule; and then, the mode 
in which, in paragraphs 79 to 82, the principle on which 
Multiplication by the larger numbers, is carried on. These 
will, I hope, be found worthy of attention. 

Before I entered on Compound Arithmetic, 1 found the 
next step must be, on the nature of Fractions. Will the 
reader, who may be desirous of forming an opinion of the 
Work, do me the honour to read the whole of the short 
chapter on this braneh of the subject? and, if it would not 
be too much, I would further request his attention to the 
mode in which I have developed the principle of working on 
the various quantities with which it is the business of com- 
pound Arithmetic to treat. 

These, or a part of these, passages, will, I flatter myself, 
do more than justify me, in thus urging on the attention of 
the Public, another Book, in ad(Htion to, or rather, with a 
view to supersede, the many already before it, on tlie subject 
of elementary Arithmetic. 

In this work, I have, I trust, not only furnished a Bobk^ 
which) according to its title, will instruct the untaught Artizan, 
and the lesser Tradesman^ but which will, also, in no small 
degree, serve to relieve the Teacher from a laborious and 
irksome part of his dutrcs, by enabling his pupils to acquire 
thiK branch of education^ with little or no assistance from him^ 
and which will, thereby, set both parties free, at an earlier 
period thaa usual^ to pursue other, and higher branches of 
knowledge. 



The uaefiily ihe generally useful branches of Arithmetio/ 
ure adl that I here profess to teach. But^ then, I hope that I 
do teach them, and the very principles on thich they rest ; 
and, that prepared by these, the learner, who may have 
occasion, or inclination, for higher attainments, in this art, 
will find his progress not a little facilitated by the easy and 
nufficient introduction widch he will obtain from this Book. • 

I have not thought it advisable to enlarge the Book by a 
great hum'ber of examples ; nor by a long array of sums, 
aad questions. The work is intended chiefly for those who 
have passed the age of childhood, and who bring to the study 
a iitde power of thought. For these, I think the questions, 
Ac. which will be found in the body of the work, will prove 
quite sufficient. But, as it is my wish to render it as generally 
useful as possible, I intend to follow up the publication vrith 
a Supplement, to consist of numerous additional and select 
sums, for the practice of younger pupils. 

Besides a Key, as it is commonly called, or answers, to die 
several questions proposed in this volume, I shall insert, at the 
end thereof, some few tables, and other matters, not strictly 
connected with the subject, but so frequently useful to all 
parties who read and write, as to render it desirable that 
they should be, at all times, close at hand. 



It would be affectation to conceal an opinion which I 
entertain, as to the merits of all the Books on this subject, in 
our language at least, that I have been able to lay my hands 
on ; it would be affectation to conceal this opinion, that there 
is not one amongst them in which is to be found an^ tXvYCL^vSsy 
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PREFACE. 

a rational and perspicuous unfolding of the little intricacies 
of the Art. And, amongst those designed for the instruc- 
tion of the young, besides every defect of style, I have 
marked an entire absence of all that is worthy of the name 
of principle : a total want of what may properly be called, 
the REASON of the thing. And, whilst there is in them, 
nothing to satisfy and to inform the understanding of the 
learner, there is every thing to puzzle and discourage him. 

Similar to these are the defects of every work that I have 
found on the subject of Book-keeping. It is not that the 
authors of these works do not themselves understand«the sub- 
jects; but, it is simply because they have not thie faculty of 
communicating, with the pen, the knowledge they possess. 

Tradesmen without number, the most industrious and 
meritorious of men, carry on their business with great diffi- 
culty, become involved and ruined, merely from the want 
of a simple system of keeping their accounts. 

To furnish them with such a system, and to communicate 
to them a knowledge thereof, in a very small Pamphlet, 
shall be my next endeavour. 

THOMAS SMITH. 

Liverpool, 
Nov. 10, 1820. 
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Ktbmetic, in its practice, is the art of rei 
ing, or, of calculating uumbeis. An art which 
constantly in use in the transactions of trade, whether 
in rude or in civilized states of society ; and, besides, 
being employed in numerous operations of mani^ 
factures and of science, it is a principal means 
which the mariner reflates his course over 
ocean. This art, indeed, is of almost univei 
use in the affairs of civil society, and a correi 
and a dexterous practice of it, must always he e: 
tremely valuable to the man of business, to t! 
gentleman, and to the student. 

Such ia the value, such the importance of th« 
propose to treat of ; an art which, valuable 
It IS, is scarcely more useful than it is pleasing to 
possessor, in the power which it gives of calculating 
with accuracy and despatch. Nor will it be foreign 
to my purpose to state, Chat this desirable art is casj 
of attainment ; that is to say, easy, when the prin- 
ciples and the practice thereof are properly placed 
before the attentive learner. 

3. Arithmetic, I have said, is the art of tCKkwmxi.'^, 
..1, of calculating numbers, ftefoxe ■wvi tvAex wb*,'^^ 
'study of it, therefore, wc imist devoVa a.'^v&a «|^H 



INTHODUCTION. 

tioii to tbe mode of writing down, and of reading- 
these numbera, being, as they aie, the materials wim 
which we have to perform our work. 

4. This writing down, or noie-wg, the nuniberfi, 
used in Arithmetic, is called notation ; and the 
reciung, or reading of them, in words, is called 
Numeration, These are very simple matters, quickly 
learned ; they are necessary as a first step in our 
proceedings; and a clear knowledge thereof will 
greatly facilitate the learner's progress. 

3. Here, however, let me state, that, at this 
stage of our proceeding, I shall trouble the Jeamer 
with no more of this branch of our subject than is 
necessary to the step we are taking. Numeration 
and Notation include tbe reading and the writing of 
all sorts of numbers ; that is to say, of whcJe num- 
bers, both simple and compound, of fractions, both 
vulgar and decimal ; but, as, in the commencement 
of our study, we have to deal with einiple whole 
numbers only, so it is to these that I shall now con- 
line myself, reserving what is to be said of other 
numbers, until we come to. treat of the working of 
them. And this is the course intended to be pursued 
throughout this work, in which I shall carefully 
abstain from perplexing the learner with unuecessaiy 
matter, and shall study to lead him on in the easiest 
and most pleasing manner, to a knowledge of the 
uses and the powers of figures, so far as they are 
required for the ordinary business of life, i>r an' 
a preparation lor higher mathemjitical and other 
studies. 



NOTATION; 

Or, the Art of Writiug Numbers in Figures. 

, For this purpose there are ten several formir, 
ignres, in use amongst us. And with these ten 
jurea only, but differently placed, and, as occasion 
lay require, repeated, can any number, however 
;e, be most clearly and conveniently expressed. 

7. The ten Figures are as follow. The value, « 
amount, which each of them serves to express, ii 
written underneath, in vroxdis. 

3456T890 

a, three, four, fire, sue, BeTea,eigbt, aias, noaghl, or cypheri 

8. Of the last figure, called nought, or cypher ; 
its name, fwti^ht, comes from the Saxon word, 
nothing ! and nothing does it express ; that is M 
say, nothing in amount. However, it is useful; 
and, indeed, it cannot he dispensed with, when wv 
come to write down the higher numbers, as will 
appear hereafter, 

9. Of the other nine figures, be it observed, that 
ch of them, when standing alone, and unconnected 

.■with any of the others ; or, when standing the last, 
en the right hand, of a BCries of figures ; each tX- 
these nine, when so standing, expresses merely tbd 
number which we have written underneath it : but 
the highest, even, of these figures, in this ils single 
and separate state, expresses a number no higher 
than time; and, yet, as the learner knows, hundredsf, 
thousands, and yet higher numbers, are cQiitosi»sJ&| 
[uired to be expresied. 



10. To do tliis, that is, to express large numbers, 
by figures, each figure ditfermg in form from every 
other figure, and, thus to have a ditfercnt form for 
every different number ; to do this, would be an end- 
less, and an impracticable task. So, auother, and 
a very convenient and neat mode has been adopted 
for accomplishing this purpose ; of which mode we 
now proceed to treat. 

11. The manner, then, in which this important 
purpose is accomplished, is, a changing of the place 
or places of these figures ; by which changing, the 
value, or the amount, severally expressed by them, 
becomes changed. 

12. Tliis change of place, however, of which we 
have to speak, is not a mere removal of the figure, 
or figures ; for a mere removal, as has before been 
said, would not alter the value of any of them : but 
the change ui the value is produced by ranging two 
or more of the figures together, so that they stand 
in a kind of rank, one before anotlier, and it is 
according to the rank or station which it occu- 
pies, that the value of any, and of every figure is 
estimated. 

13. In order to fix in the mind of the young stu- 
dent the effect of this changing of the situation of 
figures, let him write dowa, neatly and clearly, on 
a card, the ten figures ; then cut the card into 

auaie pieces, each containing one of the figures, 
aviug the figures so prepmed, let the student take 
one of them, the first, for instance, and place it right 
before him on the table : thus standing, singly, alone, 
the figure expresses the number, one. Then let him 
take another of the figures, (the second, let it be) 
and place it over, or under, or to the left of the first, 
and this first figure stUl expresses only one ; its 
value is still unaffected by the approach of the other 
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figure. But place this second figure to the right 
of the first, ana then is the value of the first chan^d; 
standiug before another figure, it is advanced, what 
may be called, one step, by which advance its value 
is increased tenfold ; so that, instead of one, it now 
stands lor ten. Advance this figure another step, by 
placing a third aft^r it, suppose you take the 9, ana 
then the 1 stands for <me hundred ,- being t«n times 
as much as it represented before the addition of the 
last figure. Another figure joined to the fine, in 
the same manner, increasing all the figures which 
stand before it, tenfold, makes the first figure stand 
for 07W thousand. So much for the efi'ect ol a change 
in the station of a figure. 

14. We have now four figures placed in a line, 
before - us. Let them be these four, 12 8 4; the 
first standing for OJ*e thousand, the second for ttvo 
hundred, and the third for thirty, to which amounts 
they have been raised, irom their simple value of 
one, two, and three, merely by the circumstance of 
there being other figures placed after them ; the 
fourth figure, having none after it, and standing in 
the first and lowest station, represents merely its 
simple number, four ; ihs whole line representing 
ane-ihousand, two-hundred, and thirty-four. Sucli 
is the manner in which large sums arc represented 
by a lew simple figures. 

15. It is, then, the rank, or station, in which the 
figure is placed, that determines its value ; and (he 
next thing the learner has to do, is, to fix in his 
mind llie exact value, together with the proper 
name, of each of these ranks or stations ; or, as 
they are usually called, of these places of figures, 
a clear underslanding of which, will greally assist 
him in all which is to follow. 

^ Hi, In the last paragraph Viut one, ^^i«£i a-'^'* '^'-'■'^ 
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figures, namely, 1, 2, 3, 4, severally occupying the 
firsts second, third, d^nd fourth stations, or places, 
as we will henceforth call them. Now, the Jlrst 
place to the right hand, for it is there we begin to 
count, this ^rst place, in which any figure repre- 
sents only so many ones as it is written down for ; 
this is called the place of units ; (that is, of 
ones) ; the second is cdSiea the place of tens ; the 
third is, for a similar reason, called the place of 
HUNDREDS ; and the fourth is called the place of 
thousands ; representing, as every figure written 
in this place does, just so many thousands as it 
would represent units, if written in the first place. 
Thus we have ascertained . the four first places of 
figures, and have, thereby, learned to write units, 

TENS, HUNDREDS, and THOUSANDS. 

17. Just in the same manner do we proceed to: 
write down yet larger numbers. Every place of. 
figures being ten times the value of that next before 
it. The fourth being the place of THOUSANDS, the 
fifthis the place oi TENS of thousands, the sixth 

that of hundreds of thousands, and the seventh 
is the place of millions, the eighth is that of 
TENS of millions, /and the ninth is the place 
of HUNDREDS of MILLIONS. And this is going 
quite high enough, unless we be about to make 
some rare and curious calculations in Astronomy. 

18. One other particular remains to be noticed 
before we conclude this branch of the subject, and, 
that is, the use of the cypher, or nought. 

19. The use of this figure, for figure it is,, 
though it does not represent any value ; the use of 
this figure is, to fill up the place, or places that 
would oftentimes, but for some such thing, be left 
vacant by the advancement of any other figure, or 
line of figures. As, for instance, we have occasion 



N OTATION. 

write down the number ten. This"" number isl 

presented by the figure 1 advanced one step. This' \ 

ivance, however, cannot be made otherwise th<Ln''l 

by placing some other figure alter it. Now, if w© ■ 

write after this J, a figure which represents a numJI 

ber, we then, not merely advance the one into ten^M 

^<bat add thereto the number, or value of the addi- T 

tonal figure. Suppose this ligifre to be 2, and that 1 

re write them thus, 1-2 ; we have then the numbera I 

M, and two, or twelee ; and not ten, the numbeF J 

"e want to express. But, if we add the cypher tol 

lie 1, writing them thus, 16, then have we thoj 

kumber desired. Twenty is thus expressed, 20jfl 

wkirty, thus, 30. An additional cypher raises thes*^ 

■umbers to hundreds, as 200, two hundred; 300,V 

iree hundred, and so on. 

t 20. To satisfy himself that he thoroughly under- 
"lands the Notation of figures, which tlie learner 
'11 find of the utmost value in his future study, let 
1 write down, injigwres, the following sums. 

EXEItCISES. 

21. Four hundred aud seventy nine. 

Seven thousand, two hundred and sixty one. 

Thirty-eight thousand, five hundred and sixteen,' 

One hundred and sixty-two thousand, seven hun- 
dred aud forty. 

Two hundred and forty-nine thousand, six hun- 
dred and five. 
^^^1 Two million, five hundred and niuety thousand, 
^^^Htree hundred and forty -one. 

^^^B Six million, two hundred and fifty-nine thousand, 
^^^Hlree hundred and eighty-four, 
^^^■t Seventeen million, two hundred and ninety-firs 
^^Htfiousand, seven hundred and eight. 
^^^r Sixty-four million, three hundred aad ?i.t.\.-^ ■Caa* 
^^Hiaud, tour hundred and sixt^-oue. 



NUMERATION. 

One hundred and forty-eight million, three hun- 
dred and ninety-five thonsimd, two hundred and 
six^. 

Three hundred and fouiteen million, eix hundred 
and eighty thousand, five hundred and twenty- 
seven. 

Six himdred and two million, five hundred and 
ninety-three thousand, eight hundred and forty-one. 

Two hundred and seveoty-four million, thirty- 
nine thousand, five hundred and eighty-six. 

One thoueand, seven hundred and twenty-five 
million, three hundred and eighty-four thousand, 
nine hundred and Jhirty-seren. 

Eight hundred and fifty million, nine thousand, 
five hundred and fifty. 

Five thousand, three hundred and sixteen million, 
eight hundred and twenty thousand, four hundred 
and thirteen. 



W NUMERATION, 

22. As I have said, is the art of reciting, or 
of enumerating, in words, any number, or series of 
figures ; and a due attention to what has been said 
in treating of Notation, will render this next step, 
and, indeed, every future step of our study, com- 
paratively easy, 

23. Numeration, then, is the art of reciting any 
number, or numbers. To proceed to an example ; 
lei it be required tonumerate the following: 5 8 36. 
Tlie Scholar will recf^ect, that the value of every 
figure depends almost entirely on the place in which 
it stands with regard to other figures ; so the fiist 
thing here to be done ia, to ascertain the place, or 
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Toak, of each figitre, in order that, on rending it, we' 
may know whether to call it, tmita, tens, hundretUf 
&c. And this important point is ascertained in thA 
following easy manner: — We begin with the figure 
<0a the right hand of the series, and count on to thai 
'«n the left ; saying, units, tens, hundreds, t/toiMondg; 
berehy ascertaining, that the figure on the left 
represents thousands, we read thus, live thousand, 
eight hundred, and thirty-six. If another tigute be 
Ided to the series, ii raises the highest to tens <rf 
thousands ; and if to these yet another be added, 
we have hundieds of thousands, and so on. Now 
let us add two more, and let them be placed at the 
left hand of the series, thus : 

4 7 5 8 3 6 

Counting back, from the place of units, as before, 
we find, that the figuie 4 is in4he place of hun- 
dreds of thousands, so we read the series thus : four 
hundred seventij-Jive thousand, eight hundred and 
tJtirty-six : another figure would lead us into mil- 
iums, and another alter that, into tens of Millions ; 
and so on. 

24. It remains with us to see, how the cypher, 
or nought, operates in this branch of uur subject. 
Let us, then, take out Lhe figure 7 bora the above 
series, and insert, in the place thereotj a cypher; 
we then have 40oS3<>, which is to be read, four 
hundred and Jive thousand &c. instead oi four hun* 
ired seventy-Jive thoumnd, &c ; if we insert the 
lypher in the place of the 5, we have 470336 : which 
i, four hundred MiA. seventy thi»utmd,&ui.; by which 
Lamples the attentive reader will scarcely fail to 
s fully acquainted with the use of this figure. 

2o. Besides the denomination of figures of wVoiSit 
Iwe have already treated, navQ^V-j, \iisv^%, i:^t 
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HUNDHEDS, and THOUSANDS, the learner will have 
heard of some of yet higlier denomiiiatioDS ; that is 

to say, of MILLIONS, BILLIONS, TRILLIONS, &C. 

These vast numhers are not wanted in affairs of | 
businet^s, nor will they now he worth much attention 
from the student. But as this division of our work 
would not be complete without some notice of them, 
I shall here insert the table of numbers, from unitt 
up to billions, and the learner can refer to it wheu- 
r occasion or curiosity raay lead him so to do. 

Ndmehation Table ; 

Shauiiiig ike Piacci Of 

1 Units. 
10 Tens. 
100 Hundieds. 
1000 Thousands. 
] 0000 Tens of Thousands. 
100000 Hundreds of Thousands. 
1000000 MiilioDs. 
10000000 Tens of Millions. 
1 00000000 Hundreds of Millions. 
lOOOOOOOOO Thousands of Millions- 

26. Here, also, wc have the use of the cypher, 
and the value and importance of the several places 
of hguies, clearly sho^vIl ; the unit one, bein^ 
advanced first to ten, then to one hundred, and 
onwards, until, by the additiou of nine cyphers, it 
expresses one thousand millions, 

27. Bui, to read these lar^e amounts requires 
a kind of spelling ; which is to be avoided by 
dividing the long lines of figures into portions, 
by a comma, or other mark, as. is here shown, 
1000,000,000. By this means we see, at a glance, 
which arc hundreds, which thousands, and which 

■ :flajiliuns ; and begin at once to name them. 



Second Nuhj^iation Table. 
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OF THE WORKING OF FIGURES. 



28. Addressing myself, in fiiture, directly to the 
learner, I proceed to this branch of our subject ; by 
which we are enabled to accomplish all the pur- 
poses, whether of business or of curious inquiry, for 
which the art of Arithmetic is adapted. 

29. This working of figures, this reckoning, and 
calculating, and adjusting of numbei*s, consists 
merely of joining and of separating them ; that is, 
of joining them in certain ways, and of separating 
them into other portions, as occasion may require ;. 
and this is the whole art of Arithmetic. 

30. To join, and to separate, are but two modes 
of proceeding, you will say; yes, and by tv^ \!CLQ>^<ei^ 
all the ends of Arithmetic ina.>f >a«i %siQiQTa^sJ^^5>s^^^ 
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even to the largest aud most important of its pur- 
poses. ITiese two modes, by which it is possible to 
accomplish every object of the art, are, first, Addi- 
tion, or the joining together ol' different numbera, 
and, second, Subtraction, or the separating of 
them. However, though every thing may be ac- 
complished by these two processes, it would, in most 
coses, he very tedious, unpleasant, and a grca,t waste 
uf time, to confine ourselves to the use of them 
merely. So another mode of joining numbers to- 
gether, than that of Addition, is, in certain cases, 
adopted; and another mode of separating them, 
than that of Subtraction. These other modes are 
called, the first. Multiplication, and the other 
Division. Tiius, although every thing may be 
accomplished by two modes of proceeding, two 
OTHEH modes, for the purpose of abridging the 
labour, in certain eases have been adopted; and 
these, together, making four processes, are called the 
four I'uuuamental, or foundation Eules of Arithmetic. 
To proceed to the first rule. 



31. This rule, as its name imports, is the art of 
joiiung numbers together ; the art of collecting the 
AMOUNT, the SUM; or, a& it is ofteu called, the 
TOTAL, of several numbers. And the process is tluis 
performed ; 

32. Suppose it be required to add together the 
lollowiug figures or numbers ; 3, 2, 1, 4, 5. You 
may begin at either end of the line ; or, indeed, willi 

of the figuies ; all thai is required is, thai jnu 
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overlook uone of tlicm, and that you couut eaeh oi 
the jiguces only once. Beginning at the left liond, 
we say, font and five are nine, one makes ten, two 
make twelve, and three, fifteen ; which is the amomit 
required to be ascertained : and in figures, as you 
know, it is written thus, 15. 

33. You will come to the Game conclusion, begin 
at which end you pleaae, and join the numbers by 
any process you iifeasc, so that you join them cor- 
rectly. And this uniformity of i-esult, this certainty 
of the same conclusion, proceed to it how you may, 
50 that you proceed correctly ; this uniformity of 
result constitutes a great charm in the study and 
practice of Arithmetic. 

34. But the manner in which we have just added 
together a few figures, although answering onr 

fiurpose in this instance, is not, as you will 2 

earn, the manner to be employed in the addi- 3 

tion of large, and of numerous sums. To ef- 1 

feet such a purpose, to do it conveniently and 4 

with ease, it is usual to place the numbers to 5 

be added, in a pQe, or upiight row, as thus ; — 

then to draw a line under them, and under 15 

the line, to place the amount. — 



35. Let u$, in this manner, try the additiot^ 33 

of other numbers, of some of larger amount, 14 

such as the following; whichwe will, at ouce, 9 

range under each other, in the proper order, 85 

placing, as they always must he placed, the 40 

units right under each otber, and the tens in — 
their proper station. 

3C. Now, these sums may l)c added thus, begin- 
ning at the bottom; forty and twenty-five are sixty- 
five, nine make scventy-lbur, fourteen na&ke •sv^sa.h- 
eight, and thirty-six make oneVvvwAvfti.a.-aWMiexiX'^- 

iour. 



Addition. 

37. In this manner, you will observe, these suma 
may be added- But this is not the best ; an easier 
manner is to be adopted. It is not, to be sure, very 
difficult to add 40 and 25 together, or 88 and SG. 
But the numhcrs to be added are often greater than 
these, being hundreds, and thousands, and upwards ; 
and, in guch cases, we should find this mode of 
adding difficult, and, in using it, we should be very 
liable to err ; so we have, for this, as for almost evpry 
other case of dif&culty, a very simple and easy mode 
of proceeding ; we go to work thus : 

38. Beginning at the bottom, with the column of 
units, we add them upwards, thus : the hrst figure 
being a cypher, we pass on to the next ; aud [so, 
saying, five and nine are fourteen, and four make 
eighteen, and six make twenty-four; which sum 
we may write down underneath, and then begin 
with the next column ; saying, four and two are 
six, and one makes seven, and three make ten ; 
which sum, also, we must then write down 
under the other; only, observe, and be care- 36 
fill to remember, that the figures iu this last 14 
column represent, not units, but tens ; so that 9 
the sum of them is ten tens, or one hundred; 35 
which is the sura to be wrilten down ; and 40 
the matter would then stand thus; giving us, — 
as the amount of the sums to be added, 24 24 
and 100, which two sums may be brought 108 
into one, by drawing a line beneath them, - — 
and adding them up, as we did the others. 124 

39. This is the manner in which this matter may 
be done ; but here is a double adding, and this, too, 
10 find the amount of a few small sums. 

40. This double addition is avoided, and the whole 
amount of any niuaber of sums, however large, is 

^■B be obtained by one process of addition, and in a 



BJnglc line, by a vety neat and simple mode oi pro- 
ceeding ; a mode to which I must now request your 
rather particular attention. 

41. Let us just look l>ack to the last exampla, ' 
in which we bad five sums to add, amouutiug, to- 
fjetlier, to IS-J. Now you will observe, that, in tbese 
fire tiUDis, tbe £rst row of figures to our right repre- 
nenl UNITS; whilst those in the otherrow represent 
TENS : bearing this in mind, let us proceed to add 
thcni as before, Twenty-Jour is the amount of the 
first column ; that is, two tens and four. Now you 
see, if we set down the 1 in its proper place, and, 
instead of setting them down as above, we add the 
two tens to the next column, proceeding thus, two 
and four make six, and two make eight, one makes 
nine, and three make twelve ; and then set this 12 
down to the left of the 4 ; if we do this, then we 
Imve 124, the amount, in one line, a^ we proposed 
to obtain it. 

42. One otlicr example of working a sura iit this 
rule, will make this practice of setting down the 
units, and of adding, or, as it ^ called, of " carry- 
ing " the tens, to the next column : one other ex- 
ample- will, doubtless, muke tbe practice thereof 
clear ; and, having acquired a clear insight into it, 
you will have achieved an important step ^ the 
learning of Arithmetic, 

43. This example shall be formed of „,^, 
larger sums than those we have hitlierto ,._ . 
treated; and, learning to add these sums, „i sn 
you may master any mass of figures, ^tq 
however large, that may be placed before 

you, Here then we begin as before, on oajil 
the column at the right band; that is to _ 

say, nine and two make eleven, 4 make 15,5 TBa!fc» 
^n, and 1 makes 21, So we set Aoviiv "Oitt V ■^" 



•roper place ; that is, in that of units ; and, as . 
id Defore, add, or carry the two tens to the nea 
lumn. Thus, 2 and 7 make 9, 5 make 14, 7 malcd 
, and 3 make 24 ; which are, as you will say, 24 
Set down the 4 in the place of tens, as is done 
1 the example, and add the 2, as before, to the next 
loliunu. Thus, 2 and 3 make 5, 1 makes 6, 9 make 
.5, 4 make 19, and 8 make 27. Set down the 7, 
which is 7 hundred, in its proper place, and, adding 
'^e 2 to the next column, which is the last, proceed 
us ; 2 and 6 make 7, 8 make 15, C make 21, and 
imake 23; which 23 you set down, because yon 
bave no more columns to add. And thus you hare 
f the amount of the whole. 

44, Havingf, now, as I believe, said enough 
f enable any student, with but ordinary attention, 
imake himself master of this rule; I shall, after 
■Betting down a few colnmns, or piles of figures, for 
f the further practice of the learner, proceed to treat 
Pof the next rule. 

. (1) 31752 (2) 15036 (3) 32074 (4) 40736 
24061 37204 28413 85195 
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16257 
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00342 




49036 
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72534 


802631 
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526130 


(8) 350742 


154379 




237134 




337042 


583403 


634015 
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13S174 


350331 
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158062 




24.8031 


173642 


528109 




435207 




702338 


823096 


370523 




630421 




483207 


027407 
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SUBTRACTION: 



45. Or, Substractioii; for either is correct: though 
the first mode of writing tlie woi'd is most m use. 
This word, which comes from the Latin, means to 
separate : a process the reverse of the last we have 
been learning, hut a process equally useful. 

46. As Subtraction is the separating, or the with- 
drawing of one thing, or number, from another, it 
will, of course, always be necessary, that the quan- 
tity to be withdrawn he less than that from which 
it is to be subtracted. And, this being borne in 
mind, we thus proceed : writing down the figure, or 
figures, expressing the larger quantity, we write, 
immediately underneath, that which, or those which 
express the lesser, or quantity to he subtracted, and, 
drawing a line close below, we write under the line 
whatever quantity may remain, after the lesser has 
been taken from the greater; and this, which is the 
difference between the two quantities, is called the 
REMAINDER; as thus, we have to subtract 5 from 8, 
and 3 is the difference, or remainder. 

47. But this example is too simple to require a 
minute's attention: we must proceed to the subtrac- 
tion of larger numbers ; that is, of more figures from 
each other. And, in order to insure a safe progress, 
we must proceed step-by-step, as we have done 
before. 

48. Let, then, the next step we take, be the sub- 
traction of 11 from 15, it will stand thus. 15 
Now, we can all of us, without any particular 1 1 
learning, very readily say, in this case, that. — 

' . the remainder; yet, as il ^ovii t^qX 






SUBTBACTION. 

fclways save us from error, so to proceed, let lU 

adopt the proper method, which is this : begiiiniii|[ 

with the first figure, we say, one Irom five, and four 

' " main ; which 4 we write down, as is here shown, 

its proper place ; tben, looking to the next 

gTKes, and finding that they are of equal aiboUBt, 

ULt there is no difTereQce, we see that the w^k itb 

lone ; and so 4 is the remainder between the t 

ms with which we set out. 

49. Hotrever, let lis take another step, let 
nihtractti li'om 15. Now, proceed as we did in t_. 

ist example, we cannot ; we cannot suhtraot Ihi 

jst figure below from that immediately above iX 

Ire cannot takefi from 5, a greater from a lesffS 

^ut we can take 6 from the whole sum, 15 ; and thi4 

what we do. And the remainder, which is 9, ' 

t down, accordingly. 

50. Something; resembling this, is the course i 
ikc in all similar coses of Bubtractiun ; that ia % 
ly, when the lower figure is larger than that 

[mediately above it, so that it cannot be subtracted 
ereh'om, we add ten to the ujiper figure, ia 

order to make it large enough, and this ten, you 

must observe, we BOKUOW for the occasion; and. 

we borrow it, and repay it in the manner described 

below. 

In the first place, you will not fail to bear ii 
nd, that the upper sum, from which yoii aretfl 
fibout to subtract, is always to be larger, on the 
whole, than that below it. Well, now, bearingf 
this in mind, suppose that you have two diS'erent 
quantities, let them be two sums of money, as 1819 
jtouuds, and 2135 pounds, and that you have toj 
subtract the former from the latter. The difl'erence^ 
or remainder, as you will see, is 816 pounds, But^l 
io Bsccrtoin this, in an easy, clear, and certain nian-^ 
Ber, is the object. 



4 

the , 
ing- 
ent 
!19 

an-j^l 



SUBTRACTION. 

'52. In order to do this, that ia, to subtrflct earns, 
one from the other, where the amouDt of both is too 
lai^ to he taken at once ; aud wheii, in addition to 
this, some of the figures in the lower line, are larger 
than those inunediately over them ; in order to do 
this in an easy, clear, aud certain manner, arithme- 
ticians have adopted this expedient. 

53. Knowing that., when there are two different 
quantities of any thing ; as, for instance, the two 
sums of money, 2135 pounds, and 1319 pounds, be- 
tween which, the difference, as I have stated, is Slti 
]>Qunds, Knowing, that if they add ten pounds to 
one of these sums, and tbeu, ten pounds, also, to the 
other, the difference between them will still be 816 : 
knowing, a.s tbey do, this circumstance, this is the 
principle on which they proceed : when they come 
to a figiye, in the lower line, that is larger than that 
over it, they borrow teu, which they add to the upper 
figure ; and, in order to restore the balance, they add 
teu to tbe lower Hue also; and thus all is kept right. 

54. However, the mode of adding this ten to the 
lower line, must have a moment of your attention ; 
jiud, having that, you become thoroughly master of 
subtraction. 

55. In order to see this mode, and, indeed, to 
sec further into the whole process oi' subtraction, 
let us here state tbe example of which we have 
been speaking. 

afl. Beginning with the first figures on inja 

the right, as before directed, and using the 

words of Arithmeliciaus, wc say, "mine „.„ 
from Jiw, I cannot, but, nine from fifteen, °"* 
nnd tix retnain ,- set doivn 6, and cany one;^^ now, 
observe, thesesX figure in the lower line is 1 ; bu.t, 
ten, standii\g, »,^ \\, ia«a,i ""' 



SUBTKACTION. 

place of tens ; so if we add one to it, and tlius c 
it two, that is two tens, we do, in fact, add ten t 
this line, as we had just beibre done to the upp 
line. To proceed with the piocess; taking up f' 
words where we last left off; that is, at "cany o 
we thus proceed, " tme to one, are two ; itco J 
three, ami one, set down 1." Then begin agi 
" three from one, I cannot, but, three from elev 
ad eight remam: set dotvn 8, and carry on 
Tow, hei-e, again, you must observe, that the t 
we borrowed last, was notlmig less than ten hun- 
dred, seeing that it made the figure 1, to which it 
was added, and which is 100, into 1100 ; and so 
we repay it, or, rather, we restore tlie balance 
between the two sums, by adding 1 to the next 
figure in the lower line, which, by this means, is 
raised from ten, to twenty, hundred. And thus is 
tliis sum finished ; tiir the two remaining figure* J 
* now ahke. 

^ 67. Another example, freed from the explai 
ms inserted in the last paragraph, will, I thinkj 
r this matter up ; let it be the following, 

58. Having written iJie figuies in the 
proper order, wc proceed. " Seven from 
five I cannot, but, seveu from fifteen, and 
there remain eight," set down 9, and carry 
one ; one to nine mokes ten, ten from two I cannot^ 
but ten from twelve, and there remain two, set d<n 
2, and carry one ; one to one makes two, two f 
four, and there remain two, set down 2j theik 
four from six, and two renuuii, set down 2, and thd 
work is finished, 

59. More, it is unnecessary to say on tliis Rul 

I of Subtraction. Tlte learner will, I trust, now h^ 
' able to work the few siuns which are here set do«li 

for bis practice, and then will proceed with advan^ 

tage to the next Rule. 



(1) From 42365 
Sub. 31273 
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(2) 62853 
16427 



(3) 571d0. 
35724 



(4) From 163547 
Sub. 15263 



(5) 516036 
160274 



(6) 785041 
489135 



(7) From 6243150 (8) 37258P2 (fl) 7342019 
Sub. 3561274 1350436 4136275 



(10) From 4835712 <11) 6213585 (12) 4725183 
Sub. 3128146 4125793 3258427 



<13) From 3517 Subtract 1624 
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6352 


J? 


3516 
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74538 
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41843 


(17) 




85702 


j> 


7931 


(18) 




50743 
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On the Methods op Prooj?*, 

•Jn j^dditign a,nd Subtraction, 

60. To err, in his reasonings is, proverbially the 
lot, but we should rather say, the propensity of 
man. And there are few things in which we are 
more liable to. err, than in Arithmeticcd calcina- 
tions. Some thought arises, foreign to the matter 
beiore us; s<>me momentary d^Ti^sa^ es^x^ \!kss^ 
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airid-tlien, passes over the mind, and t 
oversight, or a miscalGulation, which, in matters o_ 
Arithfaetic, would often, if not discovered and recJ 
tified, produce the most suhstantially injurioua, a 
even ruinoua coiiBecinences. So deeply impress^ 
^th (his, their liability to fall into error, in matteil 
of this nature, are all Accountants and ArithmeticiJ' 
aus, lliat it may be aveixed, that no man, makinc 
any pretensions to the character of either, wonila 
think of siitferingr an account, or calcidation, how«_ 
ever trifling in the amount, to pass through ] 
hands, until it had been once, at least, very ca__, 
fully examined, or proved, in order to ascertain iU 
irrectuess. 

61, When such is the practice of the most e%i 
,^ jrienced, and even of th e most able Arithmeticiana^ 
It would be an act of carelessness", or of presumptioiU 
such as I trust no pupil of mine will be guilty a 
to neglect a rule so very rea^nable, and so indi 
pensahlei 

62. The customary mode with Accountants, 
examining their calculations, is, just to go througli^ 
the process again, varying a little in the mode 
of i)roceeding j as, for instance ; if it be addition 
that they would examine, having, in the first pro- 
^ss, added up the columns, as I have describe in _ 

; rule, firom tbe bottom to the top, they cfwck, a^ 
tw this addition, by very carefully reckoning theod 
er again, beginning at the top of each columoj 
and reckoning downwards. After this, if they fiu^ 
tlie amount of each column the same as that pHH 
duccd by the first process, they reasonably conciudi 
that their additions are right. 

li.3. This is the mode of whatis called phoof, i 
Addition. Of this I have deferred speaking untij 
iicHv, partly because I did not wish to mterrupl t' 



MULTIPLICATION. 

course of the learner, by any thing not quite esseti- 
tiiil to his progress, but chicQy have I reserved it 
until aow, wben, having passed through another 
Rule, he niiiy refresh bis mind, and cuniinn hi& 
knowledge of Addition, by returning to the few 
sunis set down for him in that rale ; by working 
them over again; which I recommend to hira to do; 
aud by further improving himsell', by practiitiag the 
mode of proof which I have here described. 

Qi. As to the method of pkoof in Suhtraetion, 
it is simply this. Having completed your sum, you 
have three lines of ligute& ; that is to say, first, tbc 
the larger sum ; second, the sura you are to subtract 
therefrom ; and, third, the rcmainiier, or difference. 
Now, on a moment's consideration you will perceive, 
that Uie two latter sums must always when added 
together, exactly amount to the larger sum : twenty, 
for example, is the larger suui, from which you have 
subtracted five, and there is a remainder of tilWen : 
the two latter make up the former sum. Aud thus 
it always will be. So, that, to put any process of 
Subtraction to the proof, all jou have to do is, to 
draw a line under the remainder, and add it and the 
next sum together, and then your foiuth line of 
figures ought to be same aa your tirsL 



I 
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65. This name, too, comes from the Latin. Ami 

the meaning of it is so familiar, that a. definition is 

scarcely called ior. But, as a definition, if duly at' 

tended to, will forward us in the knowlediee. sA. w«( 

^Kt, we must not withhold it. 



MULTIPLICATION. 

»'*86. To multiply, as you know, is to increase; and 
& you likewise know, Multiplication is, the ac£ 
of in creasing . But so, also, is Addition the act 
of increasing. Let us, then, mark the difference. 

67. Addition, as defined in paragraph 31, is th« 
art of joining together numbers, or sums of vaiioni 
amounta; whereaB,Multiplication increases by a join' 
ing together of the same sain, sevei-al times repeated; 
as, twice 4 are 8; 4 limes 4 arc 16; 6 times 12 are 72, 
and BO on. This joining together of the same 
amount, several times repeated, may, of course, be 
accomplished by Addition; fii-st writing down the 
figures in a sort of column, in the manner directed 
in Addition, paragraph 34. But the end is attained 
much more quickly, more pleasantly, and with lea» 
liability to enor, by the Rule we are now treating 
of; and iierein consists its value, 

C8, In this Multiplication, two sums are mnlti- 
phed together, and they produce a third : now, thest 
three sums have each an ap;^ropriate name, with 
whith you will find it nselul to be familiarly 
acquainted. When we say, sums ore miUtipliea 
together, or, that one is multiplied by the other; we 
mean the same thing. And when two sums are to 
he multipUed, it is immaterial, as to the result, 
whether we mullipFy by one, or hy the other, of 
them : as, for instance, we have to midtiply 6 and 
12 together, the result is the same, whether we say 
six times twelve, or twelve times six. And so it 
would be with sums of any amount. 

69. But, though the result is the same, it i,s more 
easy to multiply the lartjer sum by the smaller; and 

this, as you will soon find, is more cspccialiy the case, 
when cither of the sums has seveiai figures in it. 



MULTIPLICATION. 

70. Having ftscertaiDed, then, that it is belter, 
because it is easier, to multiply by the smaller sum, 
when two sums are to be multiplied together, we 
call the smaller one, the multiplier, whilst the larger, 
we call the multiplicand, aiid the sum produced by 
the process, is termed, the product ; and these are the 
terras used in this rule of Multiplication : namely. 
Multiplicand, Multiplier, and Product. 

71. However, before we proceed further with this 
rule, it will he well to have the very useful Table 
which has been constructed for the purpose of 
enabling us, with ease and correctness, to work 
sums in it. This Table, it is cnstoman' for learners 
to commit to memoi-y; and this is but a trilling 
task, when compaied with its great value, in facili- 
tating the operations of Miiltipucalion, and, indeed, 
of almost oil operations in Arithmetic. To leani 
the Table, to get it off by rote, to make it famUiar 
on the tongue, and as it were, a part of the mind, 
so that, when we would multiply any one iigure by 
another, the product shall, instantly, and without 
the trouble of thinking about it, rise in the mind, 
he breathed from the lips, and, if pen or pencil be 
held, traced by the tingei's ; this is what ought to he 
dune ; and thus faniiltar may the Table be made, 
with but a very small degree of labour, indeed, 
compared with that which it would save to' every 
one who has any thing to do with Arithmetic. 

72. Then, too, there is the certainty, in our 
reckonings of nil sorts, which, without having this 
Table in us, there are scarcely any other means of 
attaining. In short, it is profitable, pleasant, and 
I may add, indispeusible, thus to have it. And, 
as there is not any other tiling in Arithmetic, which 
demands from the learner so irksome an employ- 
ment, as this of getting off by rote, so, I hope ha * 

not demur thus to learn this TaiAc-. 'Cnaitx^ 



^^x 



MULTIPLICATION. 

best mode of doing which, at the same time that 
it will be improving to him in writing figures, is, 
not to say it merely with the lips and tongue, but 
to write the figures down, as he speaks them ; and^ 
to do this in as neat and as regular a manner as 
possible, thereby training up, and enlisting in the 
useAil office, the hand and the eye, as well as the 
voice* 

Multiplication Table. 



2 
3 

4 
5 
6 

7 
8 

5» 
)0 
II 
12 



2 
3 
4 
5 
6 
7 
8 

10 
11 
12 



Twice 

are 4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

Times 

are 12 

.. 18 

.. 24 

.. 30 

.. 36 

.. 42 

.. 48 

.. 54 

.. 60 

,. 66 

.. 72 



3 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 



2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



Times 

are 6 

.. 9 

.. 12 

.. 15 

.. 18 

.. 21 

.. 24 

.. 27 

.. 30 

.. 33 

.. 36 

7Hmes 

are 14 

.. 21 

,. 28 

.. 35 

.. 42 

.. 49 

.. 56 

.. 63 

.. 70 

.. 77 

.. 84 
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6 

6 

7 

8 

9 

10 

11 

12 
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2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 

8 
2 
3 

4 

•" 

o 

6 

7 

8 

9 
10 
11 
12 



10 Times 

2 are 20 



30 

40 

50 

60 

70 

80 

90 

100 

110 

120 



Times 
are 8 

.. 12 

.. 16 

.. 20 

.. 24 

.. 28 

.. 32 

.. 36 

.. 40 

.. 44 

.. 48 

Times- 

are 16 

.. 24 

.. 32 

.. 40 

.. 48 

.. 56 

.. 64 

.. 72 

... 80 

. 88 

». 96 



5 

2 

3 

4 

5 

6 

7 

8 

9 

\& 
11 
12 

9 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 



Times 

are I(^ 

.. 15 

.. 20 

.. 25 

. . 30 

.. 4» 

• . •45- 

.. 50 

. . 55 

,. liO 

Times 

arc 18 

,, 27 

.. 36 

.. 45- 

.. 54 

.. 6:5 

.. /2 

.. 81 

.. 9a 

.. 9» 



11 Times 


2 are 22 


3 ..33 


4 . 


. 44 


5 . 


. 55 


6 . 


. 6fi 


7 . 


. 77 


8 . 


. 88 


9 .. 


. 99 


10 .. 


110 


11 ., 


. 121 


12 .. 


132 



12 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 



Times 

are 24 
.. 36 
.. 48 
.. 60 
..72 
. 84 
.. 96 
.. 10» 
.. 120 
.. 132 
.. 144 
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73. The above I deem the more intelligible form of 
arrangement for the Table, and, therefore, I give it' 
the precedence. There is, however, another form' 
in use, somewhat more compact than this. And, 
as some teachers carnr on the reckoning so high as 
twenty times twenty, I will do so in this other Table;- 
but, without urging on the learner the task of 
getting it higher than twelve times twelve. 

2Nb MULTIPLIGATION TaBLE. 
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MULTIPLICATION. 

74. In the lost table, you see, that outside thff 
line which encloses the block ol' figures, there is, in 
a row above, and also in a coliunn down the left- 
hand side ; in each of these situations, thete is n 
regular series of figures rising from 2 to 20, Now. 
the mode of reading this table is this ; beginmng*, 
with the 2, in the upright row, and reading on, to- 
wards the right hand, you jind, right under the 2 ia, 
the upper line, the figure 4 ; under the 3 you find (t, 
and under the 4, is 8 : and these tell you, that twice 
2 are 4; twice 3 are 6; twice 4 are 8, &.c. To go on,, 
you find three times 2 are G ; three times 3 are 9, and 
so on ; just as you had them in the former table. 

75, The process of Multiplication is thus carried 
on; suppose we would know the product 

of 9 and 4 multiplied together. Writing the 9 

figures down thus, and drawing a line under 4 

them, we say, four times nine are thirty-six, — 

and then write down the 36, beneath the line; 3 6 
which 36 is the product. 

70. But let it be another fig^iire ; let it he 4 times- 
39, that we would have the product of. Writing the ' 
figures down, according to the first example ; that 
is, placing; the larger sum for the multiplicand^ the 
smaller lor the multiplier, and drawing a line, we 
say, four times nine are thirty-six, and write down 
the figure 6 on\j, bearing, or carrying in mind, 
the thirty, until we have the product of the 3 mul- 
tiplied by the 4, and then addinfr it to that product ; 
thug, four times three are twelve, and remember- 
ing that these are twelve tens, we call the thirty 
which we have carried, three, (that is three tens,) and 
say, "four times three are twelve, and three 
make fifteen;" which being fifteen tens, and 39 
written down in their proper place, that is, 4 

on the left of the figure 6, mate ihe product 

136 ; which is the product required. la(i 



MULTIPLICATION. 

77. In this manner are any sums, and thus are 
any number of figures, to be multiplied by a 
single figure: that is to say, by any figure from 
1 to 10; and, indeed, we go on to 12, obtaining the 
product of 11, or 12 times any line of figures what- 
ever, in a manner equally simple ; that is, beginning 
to multiply the first figure on the right hand, ana 
so proceeding, taking each figure in its turn, 
through all the figVires of the multiplicand, or sum 
to be multiplied : so that millions are as easily 
multiplied as are hundreds, or tens ; as, for example, 
extending the line of figures to millions, thus, we 
say, four times nine are thirty-six, set 

down 6, and carry 3 ; then, 4 times 5274139 

3 are 12, and the 3 carried, make 15, 4 

set down 5, and cany 1 ; then, 4 times — 

1 are 4, and the 1 makes 5, which 5 21096556 
is, of course, to be set down, leaving 

nothing to be carried ; so we begin anew, saying, 
4. times 4 aie 16, set down 6, and carry 1 ; 4 times 7 
are 28, and 1 makes 29, set down 9, and carry 2 ; 

4 times 2 are 8, and 2 make 10 ; here, we set down 
the 0, and, according to our rule, carry forward 
the 1, saying, 4 times 5 are 20, and 1 makes 21, 
which sum, as the process is now finished, is to be 
set down. And thus have we, as the product of our 
multiplicand and multiplier, the sum of twenty-one 
million, ninety-six thousand, five hundred and fifty- 
six. 

78. In this easy manner, do we multiply any line 
of figures whatever, by any number under ten, 
bringing out the product thereof in a single line ; 
and, indeed, to 12 do we go, which is the extent of 
our Table, bringing out the result in a single line ; 
as thus, 12 times 2 are 24, set down 4, and 

carry 2; 12 times 1 are 12, and the 2 653412 
carried make 14, set down 4, and carry 1 ; 12 
and so we proceed to the end. 



MTLTIPLICATIOir. 



79. The few propositions, or sums, as thejr arc 
commonly called, which here follow, will exercise 
and improve the learner, and prepare him for the 
practice of Multiplication in higher numbers. 



[1] Multiply 32514 
by 3 



[2] 25361 
5 



[3] 63527 
• 4 



[4] 57386 

7 



[5] 20758 
8 



[6] 83752 
11 



[7] 75652 
9 



[8] 45387 
12 



[9] 99175 

a 



[10] Mult. 35802 by 7. [11] Mult. 57416 by 8. 



[12] 
[14] 



j> 



?> 



68431 „ 5. [13] 
73518 „ 9. [15] 



>? 



55 



35922 



5? 



11. 



84335 „ 12. 



80. Beyond 12 times, however, we do not attempt 
to multiply in a single line : for, although it may 
be done, it woidd be attended with needless' di£Eiw 
culty, and liability to error. So, when we have to 
multiply by any larger number, as, for instance, by 
27, we mmtiply first by the 7, writing the product 
down in the manner oefore shown, 
and then by the 20, the product of 
which, we. write immediately under 
the other line, as it is shewn by the 
example; and then, drawing a line 
underneath, and adding the two lines 
of products together, we have the 
proauct of our multiplicand, when 
multiplied by 27. 



3164251 
27 

22149757 
6328502 

* . . ■ ■ 
85434777 



MULTIPLICATIOW, 



mportant that you observe 
' s ranging i 



of these two 



'■81. Now, it is very 
fee method pursued 

"aes of products. In the example above, you will 
ie, that the second line, that is, the product by the 
2, begins on the right hand, not immediately under 
the first line, but that it starts one station higher : 
and so it must do, as you will recollect, for this 2 is 
TWO TENS, and its product takes its station accord- 
ingly ; commencing in the place of tens. 

83, Tliis is the most Important, 
nay, it is almost the only thing of 
moment to be learned in this rule. 
And to make it clear and familiar 
to you, I must press your attention 



3164351 
337 



_^ 8 



22149757 
6328502 
to it, somewhat particularly, as ex- 9492753 

hibited in the annexed example, 

which is the same as the last, only 1034710077 
another figure added to the multiplier. 

83. On a little attention you will perceive, that 
tch successive line (if pioducts in the above ex- 
nple, is not merely one station higher than that 
hich goes before it, but, likewise, that on writing 

it down, we commence each line by placing the first 
figure exactly under that with which we midtiply. 
And this, do you observe, i.s the rule ; namely, 
to place the figure, which, on multiplying, we have 

^rst to write down, directly under the figure with 

■Which we multiply. 

84. One oilier little matter, on this head, remains 
to be noticed, after a little consideration of which, I 
do not doubt but that you will be able, without filr- 

. iher insti'uction, to work any sums whatever in this 
nde. The point to which I Would here call _ 
attention, is, the manner in which the process 
carried on, when a cypher occurs amongst 
■urcs of the multiplier. 



* 



: this 
your H 



MULTIPLICATION, 

85. In paragraph 19, the use and the pOwer* d 
the cypher are explained ; and it is there showni 
ttiattiiig iigure is employed to advance or to increase 
the value, tentold, of all iieures to the right of which 
it is placed ; recalling this to your mind, you will 
not only understand the operation of the cypher,- as 
again bhowu in the three following examples, but 
will likewise perceive^ that whenever you have to, 
multiply any sura by ten, you have only to write 
a cypher to the right of that sum, that to mul- 
tiply by a hundred, you have so to write down two 
cyphers ; that the addition of three cyphers will 
moke any sum a thousand times its Ibrraer amount^ 
and so on. 

86. The examples to which 1 reier, in the last 
paragraph, us exhibiting the operation of the cyjiber, 
are the following ; in which, taking the same mul' 
tiplicand as that last used, I change the multiplier 
only just to introduce cyphers. And you will, bete, 
cleaily see, that, following THE rule laid down, in 
paragiaph S3, for commencing each line of product) 
right under tbe figure of the multiplier by which it 
is produced, all you have to do, when you com " 
a cypher in the nmltipUer, is, to write a cypher 
derneath it, in the product, and then to go on ti» 
mulupLy with the next figure of tbe niultipli 



8104251 
320 


3104231 
3200 


3164251 
207 


63285020 
9492733 


632850200 
9492753 


22140757 
63285020 


1012560320 


10125603200 


654090957 



6?, After this, all you will have lo do, in order to 
become a proficient in this rule, is, to practice tUe 
.ble, by writing and reciting it repeatedly ; and 
lUly to work die sums here set down for practice. 



^■liable, 
^^efu 



PIYISION. 
Esamplet^ ijfc, in MulHplicaHti, 

(1) Mult. 5S16428 (2) 7452640 (3) 4720659 
by 152 864 580 

(4) Mult 39752140 (5) 85103426 (6) 50917842 

3526 7043 4630 

^■^■MBWB^a-^ ■^■•^■^■i^a^HM MmHMBB^BHiMMta 

(7) Multiply 29852073 by 55612 

(8) ^ >51603548 ,, 52630 

(9) „ 62394266 „ 74802 
(1(^ ^ 374065324 ,, 60437 
(liy -^ 8539226807 „ 37427 
(12) „ 37493403126 „ 53860 



DIVISIONw 



88. As Subtraction is tbe reverse, Or counterpart of 
Addition, so is this rule the reverse of that of which 
we have iust treated. To multiply is to increase; 
but as it 18 to increase by the bringing together of 
nmilar things, so Multiplication, as we before ob- 
served, is, in Arithmetic^ the bringing together of 
tmilary or equals sums ; and just the reverse of this 
is Division: it is, the separation of larger sums into 
spialler ones ; the smaller being equal one to another; 
ai| twenty, divided into four equsii parts, gives us five 
for each part : and this is a simple example of the 
rule of which we are now to treats 

c 



CiVlSioNi 

S9. Amongst the uses of tliia rule, take the foU 
following as examples. Have you purchased a 
quantity of goods, saj b. cask of rice, containing six 
hundred weight, for four guineas, and you would 
know how much it cost you per hundi-ed weight; 
you divide the cost, that is 84 shillings, by the num^ 
bcr of hundred weights, and you find that it cost 
14 shiUings per hundred weight : would you know 
how much is the cost per pound, then divide the 14 
Bhillings by the number of pounds in the hundred 
weight, and you find that each pound cost thre^ 
" halfpence. Again, have you a certain quantity of 
work to perform, a certain journey to accomplish, a 
certain sum of money to expend, each to be done 
within a given time, then, divide the work to be per- 
formed, the miles to be travelled, or the money lo be 
espended, by the given number of hours, or of daysj 
and you learn what portion of either you must assign 
to each hour or day, in order to accomplish your task 
with regularity. 

90. Now, in this, as in other rules, there are cer- 
tain terms employed, with which it is useftd to be 
acquainted ; these terms arc the four following) 
namely: Divisor, Dividend, Quotient, and 
Reu^inuer. And, first, as to the Divi.soR, this is 
the sum with which we divide, and it expresses the 
number of parts into which we are to separate the 
Dividend, or sura to be divided; Quotient 
expresses the size, the price, or the quantity of each 
part; and, Remainder, as the term signifies, 
describes any thing which may be left, too small td 
make one of the parts ; as, for exanlple, suppose 
that you had to divide thirty-one shillings and six- 
pence amongst fifteen men. You would find, that 
t«o shillings and a penny each, would come to 
thirty -one shillings and three-pence of the money ; 
BO there would yet he three-pence undivided ; and^ 
bs you could not thvide that mto fifteen parts, so M 



to give each of the men. one of them, you would 
have to call the three-pence, Remainder : so, 
Kemainder is that which is left, when you have 
divided as far as you can divide. 

91. The method of stating sums, and of working 
them, in this rule, is, as hereafter described, 

9-2. To divide twenty by five, or to do any aimple 
tiling of that kind, is an easy matter. Any body can 
do it without any schooling about Arithmetic. But 
there are large and various sums, to be variously 
divided, the mere thought of having to perform 
which, without the proper method, woidd frighten 
any rational persou. 

93. The difficulties, however, in this case, vanish 
before the proper methods of treating them, as I 
trust you have found them vanish in all preceding 
cases. 

94. This jiroper method consists, mainly, in a due 
statement of the case to to be worked; and, where 
the sum to be divided is too large to be managed at 
once, it further consists, in a due separation thereof, 
into the parl^ most convenient for the operation. 
As, for instance, suppose that I have to divide 75 
by 3. I do not, at once, attempt to say how raEiny 
times three there are in the whole sum, seventy-five, 
but I divide, first, the seventy, and then I deal with 
the rest in this manner, 

95. Writing down, first the dividend, 75, and 
drawing a small line down before, and carrying it 
along, underneath the figures, 1 prefix the divisor, 
3 : as you see in the example annexed. 

And, proceeding to work, I say, " three 3 ) 75 
in seven are hffUx" (meaning that three i 

found twice in seven,^ tXveu V ^aX. ^^^H 



down 2, right under the 7. But, in the 7 there are 
2 threes, and one over; that is to say, in the seventy^ 
there are iiince three tens, and one ten over; which 
ten, being only 1 , is not, nor cannot be, divided by 
the 3 : so then the manner of proceeding is this. We 
have 5 yet undivided, besides the ten ; so I add these 
two small sums together, and then divide them^ 
saying, " carry ten to five, which make fifteen ; the 
threes in fifteen are five," so I write down 
5, after the 2, thus, and the work is 3 ) 75 
done. And thus, I iind, that three are 25 

found in 75, 25 times 

96. To this example, let us add another figure ; 
let us divide 755 by 5, and it will stand 

thus ; we then say, " five in seven, once," 5 ) 753 
setting down 1, under the 7; we pro- ~ 

ceed, "carry two, the fives in twenty- 
five are five ;" so we set down the 5 ; and there 
now being nothing to carry, we have only to say, 
" five in five, is once," and so we set down 1, and 
thus complete ouj work ; finding that 756 divided 
by 5, gives 151 ; that is, that the fives in 755 axe 151. 

97. However, as has been observed, sums do not 
always divide in this equal manner ; that is, it is 
not always that ths sum we divide contains just a 
ceitain number of the divisor, without leaving a 
remainder. As, tor instance, were it, in the last 
example, 7 5 8 that we had to divide, instead 
of 7 5 5, then there would be a remainder of 
8 : and the sum would stand thus : 

the remainder being, in this simple sort 5 ) 758 
of division, to be written down after 151-3 

the quotient, 'tvith a short line between 
them. 

98. Here, again, we must pay our respects to that 
inaignijicant figure, the cypher. To distinguish 



them fifom tliis, matlieioaticians call the others. 
significant figures ; because they, each of them, &om 
1 to 0, signify a number, whilst this signifies 
■nothing. But, devoid of importance as it is, in one 
respect, this figure is, like many o^er little things, 
the value of which we are apt to overlook, of vast 
and indispensable use. And, here, again, in this 
lost of the four fundamental rules of our art, we are 
called on, as we have bccu in each of the foregoing, 
to pay special attention to the influence, and the 
iises of this figure. 

yu. But, now that you are pretty well acquainted 
with the cypher, what remains to be said of its 
influence and its uses, is easily understood, although 
these will require a rather fiill description. 

100. The first, and simplest cases of its occur- 
rence, arc those in which you find it in 

the annexed example. And, to give B ) 7048 
the words which we use, in working ■ xi09-l 
this sum, will sufficiently describe tlie 
use, and the power of the cypher. 
Commencing the operation, you say, *' five in seven 
is once, set down 1, and carry 2; two to nought 
make twenty," (for 20, ii is, and, indeed, 20 
hundred) " fives in twenty are four, set down 4" — 
Then, there being no remainder, nothing to carry, 
you begin anew, saying, " five in fourj none, set 
down nought 0." Here yon see the use of the 
cypher. Four cannot he divided by five, so you 
have nothing to set down ; but the place must not 
he leftvaaant, hut mnBthB tilled up, in order to keep 
the two preceding figures, the 1 4, in their proper 
stations ; so you, having no signijicant fi^re to set 
down, fill up the place with a cypher. 

101. And thus it always must be. In dividing, 
Tou take each figure of your Dividend in i 

c2 



DIVISION. 

(Jfie Rt a time, and if, joined lo any remainder, tliaf 
you may have, such figure do not make you a sunt 
large enough to be divided, you set down a cypher 
in the quotient, aud " carry" to the next, what- 
ever fig^ire, or remainder, you may have, that ha» 
not yet been divided ; as is tihown in this example ; 
withwhich,returniHg to where we ieftoff, and, seeing- 
that the d, which is our la^t figure, stands for forty, 
joining it to the next figure we thus proceed, " Fives 
in forty six, are nine, and one over ;" set down 9, and 
carry out the 1, as a final lemoimler, 

102. The next and only remaining case in which 
1 have to speak of tlie <:ypher, is this. In piara- 
graph 88, you were told, tliat Division is the reverse 
of Multiplication : aud iii paragraph 85, you find, 
that when you would multiply any sum by ten, you 
liave only lo annex a cypher to the right hand of 
the figure, or figures, describing such sum ; that, to 
multiply by a hundred, you have just to annex ttao 
cyphers; f'oi' a thousand, three cyphers; and so Cm. 
And it is just the reverse of this, that you have to 
do, in Division, when you would divide by teuj by 
a hundred, hy a thousand, &c. that is, you reverse 
this process ; and, instead of annexing figures, you 
cut them off, and thereby reduce them to a tenth, 
to a hundredth, or to a thousandth part of the Gum 
they were before. Thus, let us have to divide 628513 
hy 10. Thisisdoneat once by cutting ofi' the 3; and 
letting it stand thus, 6-2851 - 3. To divide it by 100, 
cut ofl two figures, thus, 6285 - 13. In short, hy 
bringing them dovra to a lower station, you reduce 
the value of the figures of yoiu- dividend, to a tenth, 
to a hundredth, or to whatever you please, in even 
tens, of their former value. And the tienares which 
you cut off, being always less than the mvisor, form 
a remaijidcr. 

^ 103, But, observe, that it is only when you have, 



^Wphers oa the lowest place, or placeB, of the divlsorj 
Khat you can adopt this mode of dividiug, by cutting' 
■^ figures. Anil then observe, also, that the iium 
Bber 01 figures which you can cut off the dividend, i 
naLactly the same as that of the cyphers at the em 
Hrf the divisor, but not more. It signifies not, what^ 
^Ae fi^m'es at ihe end of your dividend are ; if yotf 
Biave cyphers at the end of your divisor, you may 
Kdt off just the same number of figures from the< 
MiVidend. 

I 104. But, again, observe: I have said that you> 
moity, in this easy and simple manner, divide any 
■ferge sum by 10, by 100, by 1000, and so on : in^ 
Khis manner you mnt/ do it, in order to abridge youp 
Bftbour, if you please so to do ; but it is no RuLG^ 
Bt is merely an expedient to save trouble ; you may/ 
Bf you please, divide as Eilready shown, and as here-^ 
■uter to be tauglit, without regard to the cyphers j" 
nmd the result, provided that you divide correctly, 
■■rill be just the same. 

B 105. However, there is yet another particular la 

K>e noticed, before we di^miiss this expedient of di- 

Priding by cutting off figures. When we have to 

p divide by ten, by ons- hundred, one thousand, or by 

I luiy number, having a single unit followed by d 

cypher, or cyphers ; when we have a division at 

this sort to make, it is done, at once, juat by cutting* 

otf, as I have described. But, il' we have to dividtf 

by two, three, four, five, by twenty-five, by thirty-* 

-five, by forty-eight, or, in short, by any number o8 

IS, of hundreds, or of thousands more than ONE,' 

'o it by cutting off figures Irom the dividend, cor-' 

Bsponding in number with the cyphera in thff 

divisor, and then cutting off tliese cyphers, also, vt&- 

proceed to divide the rest of the dividend, with the* 

remaining figure, ov figures, of the divisor, thus : leV 

. , ^ ^ji^^jg^iijy iQ^ ],y 100,1;^ 



1000, it is done at once, as 
you see here, in example 1, 
•2, and 3. But, if we have 
to divide the same sum, say, 
by 50, by 200, then by 300, 
then by 4000, then by 7000, 
OS you see it done here, in 
examples 4 to 8; in these 
cases, after cutting off the 
cyphers, together with a 
corresponding number of 
figures in the dividend, we 
then, with whatever sum may 
remain in the divisor, pro- 
ceed lo divide the remaining 
number of figures in the di- 
\-idead ; and, then, caiTjiDg 
out any remainder, as before 
directed, we bring dowu, as 
you see in these examples, 
whatever figures have been 
cut off iu the dividend; aud 
these united, form the re- 
mainder. 



106. In the simple examples in this nde, of which 
I have hitherto treated, we have found, that in every 
case, the significant figure in the divisor was smaller 
than the Jirst figure in the divideud ; aud we could, 
therefore, begin the operation of dividing, at once, 
on that figure : but this is not always the case ; the 
first figure gomctimcs bein^ insuffi- 
cient, as in the annexed example, „ , .ncco 
we join thereto, the uext figuie, ' — ■ ■ — - 

and then proceed to divide; as, in 1406-4 

this case we say " nine in twelve, 
once, and three over, set down 1, and carry 3," 
which 3, being in the higher place, make, with the 
next figure, 36^ so we proceed, "nines in thirty -six. 



(1) 88532 -7 

(2) 8653-27 

(3) 865-327 

(4) 5'0 ) 86532'7 
17306-27 



(5) 2 '00 ) 8 653 '27 
4326-127 



(C) 3'00 ) 8653'27 
2884-127 



(7) 4 'OOP ) 805 '327 
216-1327 



(8) 7 'OOP ) 865 '327 
1-23-4327 



arc four," set down 4 ; then " nine iu five, none ;" 
set down ; and, then, having 58 yet to divide, we 
say, " nines in hfty-cight, arc six, and four over," 
set down 6, and carry out the 4, as a remainder ; 
and thus is the sum finished. 

107. The few examples which follow will furthey 
illustrate this part of the rule. In working 
them, and, indeed, in working all sums in Division, 
you will tind a familiar habit of using the Multi- 
plication Table, not only useful, but indispensible. 
As, lor instance, when you have to divide, as you 
have, in the following examples, 65 by 7, the table 
tells you thatD times T are 63, which is the number 
you want. Then there comes 07 to be divided by 
11: your table tells you, that 9 times 11 are 99, 
which sura is too much, so you take tlie next loafer, 
that is, 8 times II. In the 6th sum, comes 41, to 
be divided by 12 ; then 57 ; then 92 ; then 80 ; and 
then 83 ; each to be divided by 12 ; and the table, 
almost at once, tells you how many times 12 make 
the nearest approach to these several sums. So that 
you see how truly, in paragraphs 71 and 72, 1 have 
described the uses, and the intuspensible importance 
of this table. 

108, You will do well to trace over the work as 
you see it done in these examples, stating them on 
paper, or on your slate, and then working them your- 
self, until you find that you can do them correctly. 
And, then, the propositions and questions, which 
are placed immediately after, for your practice, i£ 
attentively worked by you, will mature and cou^m 
the knowledge you will have acquired. 



DIVISION. 
EXAMPLES. 

[1] 4)5831 [?] 5)7046 [3] 8)9325 



1457-3 1409-1 1166-5 

[4] 7)23065 [5] 11)537104 [6} 12)417203 

8295 48827-7 84766-11 

PROPOSITIONS AND QUESTIONS. 

[1] It is proposed to divide 625073 by 5. 

[2] jj, „ 2934068 „ 9. 

m n „ 73Q2216 „ 12, 

[4] How many times will 11 divide 36127458 ? 

[5] How often is 8 to be found in 4725018 ? 

[6] What is the quotient of 5370280 divided 
by 10? 

[7;^ How often is 6 contained in 37920514 ? 

[8] Say how many times does 935047261 con- 
tain 12^ 

[9] What is the quotient of 60835724 divided 
by 9? 

[10] If 85310 crowns be to be equally divided be- 
tween seven persons^ how many will this be for 
each person i 

[11] From a field of eight acres, a farmer has 
reaped 11523 quarts of wheat; how many quarts 
"Te there, in this number^ for each acre i 



^ 109, Thus we have treated of the manner In which 
>n is earned on in the more simple operations 
in which it is employed ; that is to say, in the di- 
vision of any sum, by any figure from 2 to 13, both 
inclusive. In every process of this sort, the pur- 
ttose is accomplished in a single line - as it is in 
Multtplicalion, when wa multiply bj a sura not 
larger than 12. Multiplication and Division are, 
H before observed, the counterpart or reverse of each 
other I and it holds good in this, that when we work 
with a multiplier, or with a divisor, not escecdin? 
12, we accomplish our object in a single line: which 
working is, on this account, called short ; that is, 
Shoht Multiplication, and Short Divisiorr. 

110. But, as there is St or t Division, so, also, is 
there Long Division ; for so is the process called 
when the divisor exceeds 12. And of this we now 
proceed to treat. 



i 



LONG DTVISION. 
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111. In order to enter with advantage on this 
iranch of our subject, I must recall to your mind, 

how very much depends on the manner of stating 
the sums to be worked with ; and must apprise you 
particulaily, that in Long Division, the mode of 
statement requiies a little more of our attention than 
do any of the examples heretofore treated of. Ob- 
serve, therefore, carefully, the mode of making the 
HtalementB, and then the mode of working the sums, 
at exhibited in the following examples. 

1 12. Let 85434777 be to he divided by 27. Here, 
instead of drawine a line down, and then carrying 
it immediately underneath ihe dividend, as we do in 
Short Division, we, in cases of tliis kind, state, or 

' ice, the sums thus : that is to say, writing datr^ 



the divisor, towards the left hand of the paper, we 
draw a short upright curve after it, then write the 
dividend, as a cuntinuation of the line, and then 
another short upright curve, thus : 

27 ) 85434777 ( 

118. Now, how to hegin to divide with these Long 
Divisors, is the question. In Multiplication we 
hegin with the figures on the right hand of the line, 
but in tliis rule, we begin at the other end ; this, 
indeed, is a sort of unravellingof that process ; and 
here, as was shown in Short Division, we begin at 
the left end of the line, 

114. But, how many of these figures of the divi- 
dend are we to work upon at once ? This ia the 
next question. The sum to be divided by 27 is 
85 millions, &.c, ; a sum not to be comprehended, 
much less divided, at once, bj any mina, however 
clear and powerful. So, us in the examples before 
givcii in this and in other rules, when large sums 
are to be dealt with, we take this dividend into 
portions, and thus, with comparaUve ease, accom- 
plish OUT work. 

lis. But, as I have just said, how many of the 
figures, what portion of this vast sum do we venture 
on at once ? It is manifest, in the first place, that 
the portion to be divided must exceed the number 
with which we are about to divide ; we can divide 
no sum with one larger than itself. More than the 
divisor then, we must take ; and, how much, how 
many of the figures of the dividend ought we to 
take at once ? Ease, in the accomplishment of any 
work, you know, is a thing to be desired ; and more 
especially, when along with ease, we can, by any 
course, lessen the risk of falling into miscalculation 
or error. Now, although, in this instance, yjem\gVv 



Division. 

with a little tbought, aided, perhaps, by a few trials 
with the pen, lind out how many times 27 would go 
iu 854, which are the three lirst figures in our divi- 
dend, yet it is easier to find out, how many times 
this 27 is contained in 8d ; and in this more easy, 
and more simple calculation, we are, also, less liable 
to en. Here, therelore, it is, that we find our 
Rule ; that is to say, the guide, or law, ibr our 
proceeding. We must have, at the least, as much of 
the divideud as equals the divisor ; but, when we 
have taken figures enough for this puipoae, it is 
well to stop i to divide that portion first, then to take 
another portion, aud so to proceed to the end of the 
dividend, 

116. This is a Rule on which we proceed in the 
■working of sums in Long Division ; that is to say, 
w take for the operation a due portion of the divi- 
dend at a time. And, having done so, the dexterity 
of the Arithmeticiaji is sometimes called into play, 
in order to determine, in certain cases, how many 
times the divisor is contained in that portion. As, 
lor instance, even in the example which here follows, 
it requires some little thought to discover, without 
a trial, how many times 27 is contained in 84, which 
is the first step in the operation i as to Ihe second 
step, it requires nothing worth calling tliought, to 
see-, that the divisor is coutained only once in 44 : 
but, to divide 173 by 27, pi'esents a somewhat gi'eater 
difficulty thau did the former ; and it is in deter- 
mining with deiLterity, as I have just stated, the fit- 
ting number of times, in order to write that number 
down in the quotient, that evinces the talent of the 
calculator. As to rules or directions on this point, 
there are none worth huithening the mind with, 
saVe such as will natuially arise, on a litlie experi- 
ence. But it must not be forgotleti, vW\. A^e -ovasifc 
experienced and able have Vte^vicnX. cmtasi^^is. *' 
^Moie a triaJ or two, before tUe^ caa ies™""""*^ 






the proper number. Do you, therefore, never scm- 
ple to resort to the same very proper method. ^ So 
hearing these things in mind^ let me call your atten- 
tion to the following exarmples, in which you see 
the whole process of Long JDivision. 

FIRST STEP. THE WHOLE PROCESS. 

27 ) 85434777 (6 27 ) 85434777 (31251 
81 81----- 



4 44 

27 

SECOND STEP. ~ 

27 ) 85434777 C 3 162 
81- ^ 



114 
44 108 



THIRi& STEP. 

^7 ) 85434777 ( Si 



6t 
54 



81 •• 137 

135 
44 



27 27 
— 27 
173 



v-/ 



117. Now look attentively at the foregoing ei- 
amples ; attending to the first step, and quitting it 
not for the second until you see clearly the mode of 
proceeding; and, i^ like manner, mastering each 
step ere you leave it. 

118. In the first step, we consider, or try with a 
pen, or pencil, what number of times the £ visor is 

i^u turned in the Gist c^venient portion oi xhe ^\V\. 
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(leud : and, having ascertained this, we write down 
that number as the lirst ti^ure of the quotient. la 
this example, you see, the first fi^^e is 3; with 
which we multiply the divisor, and n'rite the pro- 
duct of such multiplication, right under that portion 
of the dividend which we arc dividing. Now here, 
the product of the divisor 27, by the quotient 3, is 
81, which is 4 less than the portion wc axe dividing; 
that is to say, in this portion of 85, there are 3 timen 
27, aud 4 over. Now, observe a^ain, this 4 is not 
yet divided : it is like an odd part, too small to make 
one of the quantities into which we are dividing the 
large sum ; so, as we have yet a sort nf store of this 
large sum left, we join a portion of it to the 4, by 
bringing the next figure down to it, as you see is 
done in the second step ; and, observe, also, that in 
order to avoid the mistake of bringing this figiue 
down a second time, we mark it vrith a dot nnder- 
ncatb, as you see in the example. So much for the 
first aud second steps in this process. 

1 1 9. The third step consists of a dividing of the 
two figmes we have now down ; that is, the 44 ; in 
which, seeing that there is but once 27, we write 
this 1 in the quotient, after the 3, then place the 27 
underneath, and subtract it £com the 44. This leaves 
a remainder of 17, another odd part, which is too 
small to make one of the portions ; so we proceed 
as we did before, we dot, and bring down the next 
figure of the thvideud. TMs gives us 173 for our 
next division. 

120. A few trials, with pen or pencil, may heis, 
i^ain, be necessary, to find how many times the 
divisor is found, or, as we familiarly call it, how 
many tiraes it ^vill go, in this 173. We soon iind 
that it goes 6 times ; so placing t\ie ft ^'ixet "Cofc X, 
in the quotient, we proceed to muVtivpVs xlosi *)«*SaK«. 

Kwitb it, to place the prod\uil unicvtieaAi^- "iN^e. Vl^,^ 



Bubtract, and to bring down, as before, until we have 
brought down, and divided the whole of the divi- 
dend ; as is shown in the example. 

121. And, so you find, that in this snm of 
85434777, wliich foims the dividend, the divisor 37 
is contained 3164251 times : or, if you choose to put 
it this way, that this dividend contains 27 times. 
3164251. 

122. At the conclusion of a sum in Lone Divi- 
sion, it is eustomary to diuw a curve at the bottom,, 
as you see in the example ; which curve, enclosing 
the last remainder, or, if there be no remainder, a 
dot or two, as in this example, or a cypher, in order 
to signify that the work is finished. 

123. In the example inst given, it has hap- 
pened, that, at each step of the process, it was found' 
sufheient to bring down a single figure only, and 
then to proceed again to divide ; but this, you will 
find, is uot always the case ; the remainder may be- 
so small, that tae addition of the next figure will 
not make it equal to the divisor, in which case yon 
write a cypher in the quotient, and then brinff 
down another figure, as in the following brid 
example, until you make it large enough to be 
divisible by the divisor ; that is to say, you are so to- 
proceed, if there be figui-es in the dividend yet to 
bring down. And, you must further bear in mind, 
that, on all occasions, for each figure you so brings 
down, of the dividend, you write one figure in the 
quotient. 

124. This is shown in the three 34 ) 7038 ( 20Z 
following examples, which are con- 68 ■ " 

stnicted merely for the purpose of 

illustrating tliis single point: but, 238 

"" reAdlf to trace over the working ^^ft 
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of them, and then to state and work them himself, 
cannot fail to be highly useful to the learner. 

45 ) 4862753 ( 108061 53 ) 16414570 ( 309708 
45 159 



362 514 

360 477 



275 375 

270 371 



53 470 

45 424 



8 46 

125. To give an ex- 
amffle somewhat lon^- 327 ) 1647035670 ( 5036806 

er, as the annexed : 1635 

in which the sum < 

1647035670 is divided 1203 

bj 327. 981 



126. These exam-^ 2225 

pies, duly attended to^ 1962 

are sufficient to enable 

{rou to work the fol- 2636 

owing sums; and, 2616 

afterwards, to work any • 

sums in tlus Rule that 2070 

are likely to occur in 1962 

the course of geneiral 

business. 108 



D^ 



8tni9^ OR atrsBTroirs Aifb FHOPosirioif s. 

(1) What number of times is 137 contained in 



• ■ • 



(2) Required 3620751 to be divided by 216. 

(3) In 7580662, how many times is 287 ta be 
found ? 

(4) Giye tike quotient of 6351704 divided by 31 8. 
C5) How many times will 284 divide 85170842 ? 

(6) Hoivr many times is 315 to be foimd iu 
74106582 ^ 

(7) What is the quotient of 164953208 divided 
by 275? 

(5) There being 9i5 chys in tt year, how nxa&j 
yearsvare there itar 85^724168 iletys } 

(9) How maaiy reams of paper will 7^99542 
sheets make^ 468 sheets to each ream ? 

(10) There being 825461 potmds of meal to be 
served out to ar number of men> a4; the rate of Si6 
pounds for each man, how many m^en will that 
quantity serve at this rate? 

(11) A certain: reservoir eonitahiB 158724 gfliQons of 
water, how many hours will iki» watter be of niB- 
ning o£P, through a pipe thsH; dischalges it at the 
rate of 48 gpllons to the hour ? 

(12) Light being ascertained to pass from its 
source, at the rate of about 286. leagues in a second^ 
how many leagues will it travel in 9507326840 
seconds I 



DmaioN. 
On THE Methods of Proof, 

In DivUlait atui MuItiplicaHan. 

127. This 18 a very simple affair, requirinfj scarcely 
a word beyond the few in which X have t« rcmim: 
you, that, as lhe«e two rules are the reverse of each 
other ; that, as Multipliciition hrings into one lai^e 
sum, the amount or product of a smaller sum re- 
peated, or multiplied ; and, as it is the business of 
Division, to separate laive sums into any number of 
amflller equal sums, so the two rules are calculated^ 
reciprocally, to prove each other. As, for instance, 
in the last example in this ntla of Division, pam- 
grraph 125, wc nave 1617035670 divided by 337, 
givina;, lor a quotient, 5O3G806, and leaving; a re- 
mainder of 108. 

12B. Now, to PBOVE the corfeetnegs of this, or 
fi any sum in Division, lake and multiply tlte 
divisor aud the qnotient tOj^ther, and oAA to the 
product the remainder, when there is a remainder ; 
tliat is, in fact, undo the work of dividing, and yuu 

twill find, when all ia correct, that the ti^^ores of the 
dtridend are exactly restored^ 

129. As to the Proof of Mdlti plication, all 
you have to do, in order to effect this, is, to divide 
the product by the multiplier, and this ou|;ht to 
restore to you the figures oi the multiplicand. 

130. There is another iKode used by some persons 
fco* proving sums in these two rules, a mode, by 
adding together the iigures, arid mating out the 
nines, as it is called. But this mode ot trymg a 
sum, for I will not call it proving, is. i'oundtxi on no 
true principle, and, as it gives no cerkcin evidence 
oi correctness, I shall not u-oulilc my pupils witli 
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CONCLUDING LESSON, 

f THE FOUB FUNDAMENTAL RULES: AKD ON" 1 
rCGBTAIN PROPERTIES AND POWERS OP NUUf- 1 
t BER8 ; WITH THEIR TERMS, &C. 



131. It now becomes my duty to describe to yoQ J 
eertain modes of rendering some of the processes^l 
in some of the foregoing rules, yet more easy ; and> 1 
likewise, to teach you, in some measure, to shorten T 
the proeesa in the working of sums in all of the ] 
rules. 

132. And, first, for the latter of these purposes ; 
that is, the shortening of the processes. All that I 
metai to propose here, on this matter is, that, as you 
become practised and expert in the working at 
figures, you should gradually discontinue, as mudi 
a« you safely can, the use of the w&rdx by which we 
teaiJi learners to recite the process of their work ; 
as, (at instance, to return to the example in addi- 
tion, iu paragraph 43, which example I here annex ; 
instead of saying, even to jourseli", as I there laught 
you, " nine and Ueo make eleven, 4 make 15, 5 make 
20, and 1 snakes 21,** instead of using all these 
words, even to youiself, learn to say, ov rather to 
think, for as we become experienced, 
we drop the saying ,■ learn first to say, 
and then only to think, on beginning 
to add up the columns, and casting the 
eyes on the 9 and the 2, say " eleven,'^ 
then, looking on the next figure, say 
'^/(een," then on the next, say "<M>eM/y." 
And so you may, as you bec<nne prac- 
tised, learn to proceed through sums in — 
Addition, steadily running your eye 
over the figures, and collecting their amount. 
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COXCLUDIXG LESSON 

133. In Subtraction, to take the esamjile in para- 
graph 50, which is, also, here inserted ; instead oi 
saying, " nine from five^ I cannot, hut 
I nine from fifteen, and six remain ; set BlSiJ 

r dotm six, and carry one." You will 1318 

I learn to say, or to think, " nirw ftom — ' 

' %f teen, six ; two from three, tme ; three 816 

rom eleven, eight." And thug may you ■ 

iarn, a^ you l)ecome practised, to drop 
words that will then become unnecessary; as the 
»ffolding of the baildcr becomes useless, when he 
s raiaed his structure. 

lai. With rcgiord to the- other object, that is to 
biy, the rendering of sotne of the processes of Arith- 
iuetic more siniple, or more easy of execution ; this 
h the metliod I have in view ; but it is applicable 
only to the lar^r sums in Division, and applicable, 
indeed, only to some of tbem. The thing ia this, 
suppwse you have to divide some large number, by 
some other considerable number, for instance, let it 
be 31^57431 by 324. This, you know, in the osual 
mode, is a sum for Long Division : and that is, cer- 
tftinly, the more mitsterly method of doing it. 13ut, 
if you would have an eaaier, or, for any reason, be 
inclined to work in another manner, it may he don« 
thus : The Divisor is 324. Find out what smaller 
numbers you can divide this sum into ; numbers 
the product of which, and not ike addition, will 
moke it ; and then divide wkh these smaller num- 
bers, one after the other, and these will bring out 
Tour quotient, the same as you would bring it out 
by Long Division. 

135. For instance: suppose you hfcve 
to divide S12 by 24. Tbis is a simple * 111? 
instance, and you see at onca that 4 and 8 ) 78 
fl, or .5 Olid 8, or, 2 and 12, multiplied 13 

together, will make the divisor Si, So 
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take either of these pairs of numbers, 
as you see it here done, and divide, first 
the 312 with one, and then divide the 
quotient of that operation with the 
other number, and this will give you 
13 ; which is the number of times that - 
24 ia found in 312 ; just the same as if ^^ '. 
you had sought it liy Long Division. 

136. It must not be overlooked, however, that it,l 
is only when your divisor can thus be subdivided^a 
without leaving a remainder, that you can resort to^fl 
this mode of proceeding. For, were the divisor, M 
for instance, 23, or, 29, oi 31, or any odd^ luid^J 
indivisible number ; or, if it were a large &umber,J 
which would divide, but which you could not brings] 
down into parts small enough tor divisors, in tha 4 
manner of shoi't division, that is to say, if you couli} 1 
not bring it down into parts small as 12, or smaller^ I 
then, also, could jovl not resort to this mode of I 
^^vidiug. 

^p 137. In the example just given, you saw, that the 
^aombers 4 and 6 ; 2 and 12 j or 3 and 8 ; produce^ 
when multiplied together, the number 24. Now, 
these several iiuml>ers stand in a certain relstion- 
ship towards each other, which relationship is 
described by certain terms, in use amongst arith* 
ineticians ; and which, therefore,, it may be useful 
to you to be acquaiuted with, 

138. The number 24, being one which can be 
produced by the THuttipHcation of a due portion of 
the numbers 2, i, 6, 8, and 12, it is called A mul- 
tiple of these numbera, whilst these are called 
THE SUBMULTIPLES of it. And this relationship 
subsists between, and these terms are applicable 
to, all numbers that are mutually capable of pro- 
' King, and of being produced by each o'Aie-t. 
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ON THE FOUR RULES, 4c. 

139. This relationship, however, of multiple and 
submultiplc, is but a sort of theoretical Dealing 
of the numbers one towards the other. It means, 
merely, that the smaller vtay be found in the lat^ferj 
and that the lai^r may be produced by a multipli- 
cation of a doe portiou of the smaller numbers, 
without there beingWiher surplus or deficiency. 

140. I say, that these terms of multiple, and sub- 
multiple, applied to certain numbers, mean, simply, 
to describe that which may lake place between those 
numbers; that is to say, that they are mutually 
capable of producing and of beine produced. But, 
when the operation actually takes place; when 
smaller numbers are multiplied together, for the 
purpose of producing, and when, in fact, they have 
produced a larger, then both numbers change their 
names ; and that which is produced is called the 
PRODUCT, whilst those which produced it, or made 
it, are called its factors. 

141. To discover, by a ready mode, when this 
relationship subsists between numbers ; or, rather, 
readily to discover, what are the submidtiples of a 
given sum, with which you may have to work, or 
which you may have occasion to divide witboul 
leanng a remainder ; to do this, is sometimes de- 
sirable. And, therefore, I will point out some of 
the means, 

142. In the first place, then, all even numbers, 
as you will instantly see, are divisible by 2 ; then, 
aU numbers ending with 5, or 0, may be divided 
by 5 : then, the even number, 4, will divide any 
sum, however large, the two last figures of which 
are evenly divisible by that number; and the even 
numbers, fl, and 8, possess the same ^o'wex. 

■ 143. Tbe power which tl\e oftiw ^^toaSS. -q»s^ 
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possess, of dividing large ones, cannot be so simplj J 
classed ; and as it is Ibreign lu my purpose, which 1 
is only to teach that which is geneially useful ij^J 
Arithmetic, I shall not here enter into the iutrica> 1 
ci^ thereol ; especially &a the scholar who may ool/ ■ j 
occasionally have need foe such things, vill find i^ | 
less troublesome, when the occasosion may eccui;^ I 
to make trial of the few odd nuDibers which remain, I 
tks 3, 7, !J, and 11 ; but as to 3, the sum which can ] 
be divided by S, can, also, be divided by 3, 

144. It belongs essentially to this matter, to, 
state, that the qtii>tient, on every division, is a «u2- 
mvltiple of the dividend; that is, in all coeen in 
which the division is complete without leaving a 
remainder. And, as, in these cases oi even dividing, 
the divisor will, also, he a submultiple, so yoii j 
hare, at once, ai'ter one such operation, tvjo of iha j 
subniultiples of any sum : if yoti can then evenly [ 
divide the quotient, by another number, you then 
have two more submultiples ; that is, in strictness, ! 
you have two more, unless your quotient then prove j 
to be the same number as one of the submultiples ' 
you before discovered; foi we count one number,- 
in this case, however frequently it may occur, only 
as one : Jor instance, in stating thus, 2, 3, 4, 6, 9, 
IS, and 16, the submultiples of 3fi, we state each 
figure only uuce, all ho ugh 6 times 6 may be 
employed to produce the number, 

145. In the annexed you have a short 5 ) 94fi 
example of the mode of pioceeding to Q) igy 
find the submultiples of 945, which are, 7 1 21 
you see, beginning, as is proper, with the — «- 
smallest, 3, 6, 7, 9, 21, and 189. 

146. In paragraph 134, I have proposed, D 
example of the mode of dividing with the submul- 
"yjles of a divisor, that the operation shoidd be 
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exhibited on these two numhers ; that is to say, ob 
S1957421, divided by 824. Let us, then, go through 
this operation. 

147. On trying the Dumbers thatwill evenly divide 
this 3-24, we tind that they are 2, 3, 4, 6, and 9, and 
the larger ndinbers 18, 36, 54, 81, and 162. Now, 
we would perform the work by Short Division, so let 
us take some of the smaller of these numbers ; let 
tliem be the 9 and the 6, which, multiplied together, 
give us 51; and this t^ain multiplied by the 6, giveit 
us the whole divisor, 

.524. And then, as you Divide by 9 ) 81957421 
see in the example here ^^ by q ) 3550924 -5 
annexed, that on the ^y 6) 591804" 

division being perform- — ^.j. .„ . 

ed with these nu™hers, « , . , , 

9, 6, and 6, the quotient ^"-^^'P^r "? ^ 

is correctly brought out; 591804 

namely, 08634, with a „ by 6 

remainder of 5 when okb/ibo* 

the division was made i a 

by 9. And, then, too, " ^ 

you sec, that by taking 31857421 

these small divisors, in- 

versely,aDdmultiplying the quotient with them,back; 
again, each line uf the operation, also, comes back 
again ; and that, when you come to multiply by the 
9, and take in the remainder 5, which was left 
when you made the first division by that 9; when 
you do this, you find th*t you have the original 
dividend exactly restoied, together with a pro*»t' 
tii the conectness of the work, both in the Multi- 
plication, and in the Division. And, it is furllier 
worthy of observation, that this process very 
pleasingly illustrates all iJiat has been said of the 
mutual operations of these two rules of Multiplica- 
tion and Division : showing very clearly, that thej 
the reverse of each other. 
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And here I have to obBCrve, that in paragi'apli 
134, wherein I stated, that the mode of usin^ the 
Kubniultiples of ntimbers is applicable to certoiu 
operations in Division only, I ought to have added, 
as the preceding iJIusUation of the process fully 
shows, that the method is applicable, and is some- 
times very usei'iil, in the working of sums ia 
Multiplication likewisci, 

148. In paiagraph 1S6, yoU are reminded, that it 
is not all numbers, that can be evenly divided.; 
Numbers of this kind, as well as thosB which ma^ 
he evenly divided, have a name ; and as these aieJ 
tenned multiples, so the odd and mdimible nuni> 
hers are distinguished by the name pbiues, oi 
PKIMARY NUMBERS: that is, they are prhnartf^- 
or original, numbers, and not producible by the 
multiplicalion of other numbers, 

149. Whilst I am on this subject, of the Ternw 
by which various numbers are distinguished by 
mathematicians, 1 am tempted to make the list a 
little more complete, than, in the outset, I deemed 
requisite to my plan. To proceed a little further, then: 

150. As the numbers, which, multiplied together, 
jtroducing a certain sura, are calletl the factors 
of that sum; so numbers added together, and 
thereby composivg a sura, are called the compo- 
NEMTS of that sum: and, as these numbers are 
called its components, so the sum itself, when re- 
quired to be distinguished by a term, is called, a 
coMPosi-ra; NUHBEB. So that the use of these 
Terms is, to distinguish numbers when employed 
for one purpose, from numbers employed for another 
purpose : and the nse of the numbers, themselves, 
lies here; suppose you have to multiply, or to divide, 
•A certain sum by several small numbers, as by these, 
«, 9, 6 ; uistead of making three operations, you 
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I add the numbers together, and multiply, or dividti | 
try the sum of them, which is 21. And, if yon J 
fcive to &\ieak of the initnner of the ojieration, yoB I 
say, that yon multiply, or divide, by 21, the coiii~ 1 
posite number of the components 6, 9, 6. 

15t. Of other terras, which I have not, before, 
Ibund it necessary to notice, we have, in Sabtrae- 
lion, ibose of minuenu, which describes the sura 
9 be made less, by being subtracted from ; and, 
itjBTRAHBND, which describes the lower, or sum 
9 be subtracted. There is some sense in using the 
multiplicand, multii>lier, and product; in 
, dividend, and quotient ; because they are 
Bther good English woitb, or they are used to 
KBGiibe things, for which we have no short words 
jf OUT own. 13nt as to minuend, and subtrahend, 
lie have the words, greater, and letser; words of 
IT own, fully and clearly conveying to our minds, 
ithout Miy waste of time hi unnecessary study or 
recollection, all that these two fordgn words are 
required, in ordinary calculations, to express. And, 
greater sum, and lesser sum, therefore, I would ad- 
vise you, on such occasions, always to use ; pitying 
"lie pedant who resorts to words in other languages 
» express his meaning, when that meaning may be 
lite OS well expressed by those of bis own, 

152. So much for certain of theTERMS employed 
Y arithmeticians ; of several of which, were it not 
lat a knowledge of them is required, in order to 
wble us to understand the wiitings of others, I 
rould be incxcuseable in occupying a moment of 
te time of my pupils. There is, hoivever, yet one 
ither word, a most barbavous, aud, at the same lime, 
A most eonceited word, of which I must speak, in 
wder to enable those of my pupils who may not 
Wherways have become acquainted with it, to nn- 
'eratand any of the books, on this suhi'H'iX v^l Jsii-i!!^- 
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metic, thai have already been written. This wor(J I 
is DIGITS : I pray you, ray pupils, never to utter i^fl 
nor to write ill But, this being a pait of the iargoD ■ 
by which the subject has been darkened by auluess 
and pedantry ; as you will find the word, when you 
look into them, pretty plentifully sprinkled OTer the 

{ages, I believe, ol all iormer works of this sort, so 
must bestow a little lime in speaking of it. 

153. The word cornea from the Latin, digitus / 
that \s,Jinger. Savages, who have no better mode, 
they say, count by \htiijitigen ; and in this manner, 
say the leaiiied, our ancestors counted, before they 
had acquired a knowledge of numerical figures, to 
which figures it appears, that they, very naturally, 
and it must be allowed, very excusably in them, 
transfcned the word. But is this any reason, I a^k, 
for us to defile our language with the heterogeneous, 
and barbarous term, even were they our own imme- 
diate ancestors, instead of the ancestors of the an- 
cient Greeks, or Romans, who had first so applied 
it? That its use is not necessary, in order to describe 
either the meaning or tbe uses of numbers, faas, I 
hope, been made to appear in these pages; through 
which I have used, when spealiii)g vi the formg by 
which we express numberE, tne vrordi Jiffttre ; aji^ 
when speaking of the numbers themselixs, I have 
used the word itself ; to be sure. And this proper 
use of words, gives clearness, simpliei^, and cer- 
tainty to writing. Whilst the darkness, and coniit^ 
aion which have been spread oter this subject of 
Arithmetic, must be the inevitable consequence of a 
casual and senseless use of the terms number, digiti 
and figure. 

154. With regard to the origin of this word digit, 
which I would expunge from our books, for in 
©ur language it has never had a place ; with re- 
gard to the origin of this wovd, I may be told. 
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'fhat the word calculate, which I have used, has but 
a similar origin; ihia word coming from calculi, 
that is, stones, with which, also, it is said that 
savages reckoned up their acconnts. But, to this I 
answer, that the word, whatever be its origin, is be- 
come perfectly naturalized amongst us. That this 
is as much our own, as any word we have; and that, 
whilut its use is quite familiar, its meaning is under- 
ituod with perfect precision. But as to the word 
digit, which appears only in books on Mathematics, 
and appears there only to darken and to confuse ; 
why use it instead of the words _^)we and number ^ 
For it is used, indiscriminately, for either; and the 
tantalized reader, in the midst of various other 
perplexities, has to discover in which of these two 
meanings he is to lake it, on each particular occasion. 

155. There are a few otherTerms, which we shall 
have occasion to notice, and to use, hereafter, but 
with the exception of one, I think it will be best 
to explain them as they arise. This one is Integer, 
a good Latin word, unaltered, signifying intire, or 
wkoU. We sometimes speak of halves, quarters, 
and so on ; which parts have another name, of 
which I shall have to ti-eat in the next lesson, and 
tliis word, Integer, is used in contradistinction 
thereto, and siguifies a whole, intire, and unbroken, 
number 



^Of certain signs or Marks used irr 
Arithmetic. 

156. You have now learned the four fuiidamentaL 
niles of Arithmetic ; you have leaiued to odd, to 
subtract, to multiply, and to divide numbers ; acd 
the ne^t thing 1 have to tell you is, that arithme- 
ticians have adopted certain marks, or signs, as 
they are called, by the use of whicli, ihey e^tpress, 
not only these four processes, but by which thej 
also write down, with great ueatness and brevity, 
in a straight line, like other writing, all manner of 
iiritlimetical propositions, describe aiithmetical pro- 
cesses, and state the resiilts ; or, as we commonly 
call them, the answers : as, for example ;. 



5 + 9 — 7 X ( 



-4 = 14 



The first of these sigus, is the mark of Addi- 
tion, and is called plus; which is the Latin 
word fur more. 

The second, merely a short horizontal line, 
signilies Subtraction, is called minus, the 
Latin for less. 

The third is the tiiga of Multiplication, it is 
a small cross, but diU'ers from that for Addi- 
lioDj being formed of two transverse sloping 
lines ; it has not a uame, hut it signifies that 
the two nudibers between which it is placed, 
are to he multiplied into each Other, and it 
therefore, means " into." 
The ibuith signifies Division ; it is, also, 
without a name, but it is \iscd for the word 
"J^," meaning, when ])laced between two 
numbers, that the larger is to be divided by 
the Euialier. 

The fifth is the sign of equalitif, and is used 
instead oi the words, " equal to." 
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157, AiidlhuSjlhe short line of figures and signs 
stated above, is to be read thus : 5 added to 9, from 
which, subtract 7, then multiply what remains info, 
or by 8, divide the product by 4, and the result is 14.. 

^& Io8. Or,in a more scholar-like way, it is read thus; 

' 5 jihis y minua 7 into 8, by 4, is 14. 

159. Thus, you see the uses, and the advantages 
ol these signs ; and more is unnecessary. 
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BIR NATURE, MODE OF STATEMENT, tic. 



160. Tliis word, too, like many other of the terms 
used in our art, comes irom the Latin : and it i» 
useful, thus, occasionally to attend to the derivation 
of a word, because it oitentimes, not only gives ns 
a clear insight into its meaning, hut, also, fixes that 
nieaniug permanently in the mind. Fraction,^ 
comes from the Latin wovd fraclm, that is, brokcit; ^ 
or, in other words, a part- And, ap it is used to 
describe a pari, merely, of any thing that may be 
the subject of consideration, ao, if we be speaking 
oi certain weights, as three ounces, and a quarter ; 
(that is, a quarter of an ounce,) tliis quarter, betD|; 
but a part, is called a fraction : do we speak o!" 
of seven pounds and a quarter, thai, this " quariei*'* 
is also a, fraction : only observe, that, meaning, as it 
would, a quarter of a pound, so it would be called 
a fraction of a. pound, whilst the other mean a* 
fraction of an ounce. 
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* 161. Thus, PARTS of any thing, whether of 1 
weights, of measures, of money, or of periods of I 
lime; parts, whether large, or small ; as halves,,! 
quarters, eighths^ sixteeoths ; or,; in short, any por-)J 
tion short of whole, is a fraction ; and the treat-V 
ment, or the working of these parts of numheiB, ici 
called the working of fractions ; whilst, in order biyi 
distinguish them from these fractions, the num- 1 
here of which we have heretofore treated, aie-'l 

called INTEGERS, OT WH^3LE NUMBERS, I 

162. Now, as to the working of fractions^ every^ I 
hotly knows, that four quarters make a whole ; that, M 
three thirds, that two halres, that five fifths, or six. I 
■ixths ; every body knows that each of these make I 
a whole : and it requires very little more knowledge^ I 
to enable us to say, that three halves make one and I 
a half; that five quarters make one and a quarter j 1 
that seven quarters make one and three quarters ;. 
that nine quarters make two tmd a quaiter; and 

80 on. Well, but all these are examples, though 
very simple examples, certainly, of the Addition 
OF Fractions. 

163. To give a few examples of the subtrac- 
tion of fractions : every one knows, that if we-" 
lake one half from three quarters, that one quarter ' 
will remain; that if we take a half from five 
quarters, then three quarters remain ; and it requires 
out very little more knowledge to say, that if one ' 
half be taken from five eighth.'-;, that, then, one ' 
eighth will remain ; that a quarter from seven 
eighths, and five eighths remain. 

164. As to the Multiplication of Fractions, 
every one knows, that six halves make three wholes j 
and, that twelve quarters come to the same thing ; 
that fiftceen quarters make three and three quarien, 
and that seven thirds make two and a third. 
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105. For examples of Division ; who docs not 
know, that it wc divide three quarters by two, we 
have, ior each portioD, three eighths ; that, ii wo 
divide seven halves by two, that then we have, om 
the result, seven quarters, or one and thcee quarters; 
that nine tenths, divided by three, would give us 
three tenths, fur each portion. And this is a simple 
exhibition of the DivisioiM of Fbactions. 

166. To complete tlie view, I think it just now 
requisite to take on this subject of Fractions, at- 
tend to the mode of sta.ting them, and to some 
other particulars respecting them, as here described. 

167. Fractions, as I have stated, are pahtb : 
and, as hath, likewise been stated, paxts of every size, 
as, one half, one third, one fourth, three fourths, 
four fifths, seven eighths, or, in short, any other 
conceivable quantity, eithsv small or laige, as one 
thousandth part ; or, as nine hundred and ninety- 
nine such parts, each of these quantities is a Frac- 
tion. Now, then, if you look attentively at the words 
in which the above Iraotious are described, you see 
that there are two teems employed in each of 
them; that is, one, aM<\,half; then, one, and, tkird; 
then come, three, and /tiurlks ; and so on. And just 
8o are these several quantities expressed in figures ; 
only with this slight addition, that a small One is 
drawn between the two figures ; and, with this fur- 
ther observation, that the two figures be written, not 
after one another, thus, l-3,,but that they be written 
smaller than your other fignres,anAthehrst of them 
over the other, thus, i, i, TT'trs, A'o'V. And, in 
this manner may every arithmetical fraction he 
expressed. 

168. There being, however, no figure called half, 
»ne half is expressed thus;, i; or, a half being two 
quartets, it may, very correctly, be thus expressed t. 
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K 169. Some of the other Fractions recited altoTM 
We thus written,- 1, 4, ^. Now, for example, tM 
Abserve on the lust of these, that is to say, on Hi9 
&• Each of the figures by which it is expressedH 
ptllfils a certain office, and has its appropriate name fl 
■(quantity of any kind, as a yard, a pound, or, an 
Mour, may be divided into any nurnber of parts ; 
pod, in this Fraction, it is stated to be divided into 
Kght parts; and this is denoted or denominated, by 
Hie figure 8, which is, therefore, called the Dbnomi- 
■Utor. Of eighths, then, it is, that this fractiou 
Bbeaks. But what number of these eighths, aretbe^^ 
BJBat constitute the quantity described by this froe^ 
mon? Theotberfigure tells us this; the figure 7 giveM 
ms this number; and it is, therefore, called the Nd-*B 
WEBATOB. And, eo these are the terms, these arn 
Bbe nses of the two figures employed to describm 
Wery fraction; that is to say, Numbbator, whicfti 
Bescrihes the number of parts, and, Denomikatohm 
nrhich denotes t/ie quantity of those parts. ■ 

^ 170. Another point to be observed here, is, thafcl 
nrithmedcal Fractions, speaking, as they do, ol^ 
nftrts of any thing, are always understood to h6i 
npeaking of equal pabts. But a thing may be 
HBVided into unequal and irregular parts ; as, for 
HDStance, a pound weight may be broken into eight 
HMirts, each different from all the rest m quantity. . 
Bnd, if a person were to speak of thiee, five, of J 
Beven, parts of this sort, we should have no certain^ I 
bp clear comprehension of the quantity he mieht \ 
Kean; and certainty, and cleamees, are the very life 
Bbid soul of Arithmetic. This clearness and certainty 
Bl attained, by its being always intended, and always 
mnderstood, that the parts spoken of in any fraction, 
Eire all equal, one with another. 

P 171. As I have stated, a quantity may be divided I 
BUito any conceivable number of parts ; and it is the I 
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uroi>er office of a Fraction, to speak of some quantity 
less than the whole, even though it he hut one 
thousandth, or, oue milUiuith part less. However, 
it is, sometimes conveni^i to speak of things, and 
even to write ihem down otherwise ; as, instead ol 
liayii]^, a penny halfpenny, we say tlu-ee half- 
penaies. Drapers talk of their cloths being four or 
five quarters wide, of hlaiikets, and couuterpanoe, 
and table cloths, heing twelve, Iburteen, hfleen, &c. 
quarters square ; meaning, by these, quarters of 'the 
yard. And this mode of speaking and of writing 
may be sseful in other affairs. Now, although we 
do not write down three half-pence thus, f, but do 
it thus, l^d., that is, one penny and a hajf, yet the 
Drapers write the quantities I have spoken of thus, 
T, ^, T*, 'r , V- And this, as stated above, is more 
convenient to them, beiugf, not only conformable to 
their mode of speaking, hut also shorter than writing, 
as they otlierwise would have to do, in the two latter 
cases, 3^^ yds. 33- yds. 

172. On looking at the Fractions written down 
in the last paragraph^ on looking at ^, |, V, V , V, 
you again observe, that these express something 
more than the part, and all of them except the first, 
Noniething more tlian a whole, although, in the 
iiutset of the same paragraph, I have stated, that it 
is the-proper ofiice of a Fraction to speak of some 
quantity less than a whole. And so it is. And, iu 
conformity therevrith, these, only, are called phoper 
Fractions, and the others are called improper 
Fractions ; that is to say, proper Fractions are 
those which describe less than a whole; and in 
which, therefore, the numerator is less than the 
denominator : whilst improper Fractions are those 
which describe as much as, or more than, a whole ; 
and in which, therefore, the numerator is equal to, 
or ^eater than die denominator. 
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173. One other ^particulax remains to be obserred 
•n, before we dismiss this article of Fractions ; and 
this is, to impress on yo^ mind, the propriety oi 
eonfimmg yourself to the use of the smallest figures, 
or terms, b^ which you can express the quantity 
you speak o£ Three-sixths, for inst^ce, is one half; 
scL-^eighths, are merely three quarters, as are nhie^ 
twelftibs, and fifteen-twentieths* Do you, therefore, 
always, in such cases, say, and write down, ^, and 
f, and leave it to those wW know no better, to talk 
about, and to write, 7, $, 1^, 44 ; leave this mode of 
speaking and of writing, to the silly people who 
talk of three partSf and so on, without telling us 
what is the quanti^ of the/Minfs about whidb tlMy 
4ire babbling. 
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It4. These, also, are Fractions, or parts of whole 
numbers. And the difference between these and 
the iractions treated of in the foregoing lesson, con^ 
siste in this ; that, whereas those express parts, as 
halves, thirds, fourths, iifths, and so on, in Jigura 
closely conformable to the words by which we 
describe the same parts, these, Decimals, always 
describe the parts of which they treat, as t^itht, 
hundredths, thousandths, and so on ; that is, indeed, 
as TENTHS : and, hence their name, which come» 
from the latin decern, ten ; or from decimare, to 
divide, or to separate into tenths. Again; the 
Fractions treated of before, being noted down in 
figures 60 conformable to the woras by which they 
are ordinarily described, and, being, therefore, more 
readily applicable to ordinary affairs, they, when we 
would distinguish them from the fractions of which 
we are now to treat, are called, Vulgar FhaC' 
TI0M9 ; whilst these, ior the purpose of distinction, 
are called Decimal Fractions. 

175. Besides Decimal Fractions, there are Duo- 
OBCIHALS; named, also, from a latin word, duo- 
decern, that is, twelve. And these, which describe, 
and enable us to work twelfths, are admirably 
adapted for the calculation of all manner of 



feet and ineheg, as timbcT and stone ; bricklayers^ 
plumbers, painters, &c. work ; and, accordingly, for 
such purposes are Duodecimals nsed Of these I 
propose to treat, under the name hi twelfths, at 
the end of the lessons on Compound Arithmetic: 

■ 576. These Deciinal Fractions ; or, as we ■ Wfff 
now call them, Decimals, admit, in most cases, of 
a much simpler and readier mode of statement, and 
of a much simpler afld" readier mode of bein^ 
worked, than do the vulgar fractions; and they are^ 
in such cases, on these accounts, to be preferred. 

177. The purposes, moreover, for which they a 
more particularly useful, are those more nice, oi 
eslensive processes of calculation, to "nhioh the 
a&tronomer, the geographer, the engii^eer, the sur- 
veyor, and die chemist, have frequent occasion to 
resort The notice I shall, in this work, thinfc 
proper to lake of Decimals, will serve to pr^mre 
persons for any of these professions; willeerve the 
man of business, who may ticcasionally employ tbcm 
ill liis reckonings; and -KiR be further useful, as s 
menus of explaining some few points, on other 
matters, of which I shall hereafter treat. 

178, With regard to the greater limplieity of 
Ntalement, of which I have spoken above, it consists 
in this, that, whilst, in the uotalion of vulgar frac-" 
tions, we have to write down two lines of Agarest 
the one descriptive of a nnmevator, and the oth» of 
a denominator, in the nmfttion of a decimal it is 
sufficient to write down the numerator only, the 
fiftrfs enumerated thereby, heing, as I have- emd, 
always tenths, or ten ten/kit, or ten times ten tenths, 
or BO on. In short, the'<lcnomiiiator of a decimal 
being tdways understood, it is unnecessary to write 
It down; the value ibehig expresaed by itie ntt- 
merator alone; m- ^r-i sinL' !-_, 'o* fri •«■'•»«* 
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179, There is yet, however, to be' nqtic£td, soiuet 
t|iiiig in the iiitualioii,and in the manner oi writutg 
down the figures oi:jirossdv<; of a decimal ; and I 
go into the notice ol theflc particiUars with great 
jtlcasiire, because they serve U> exemplify still inxj 
ther, the uiec order, and the gi^at l>ea^ty of th« 
science of numbers. 

180. In the notation of whole numbers, as thg 
learner knows, the figures placed ues-t to the lighJ, 
hand represent units, thoao next bef'oro them xemsr 
senting tons, and, hoi proceeding, they rise ii^ vtJiw, 
ten times it) every, step ; sjid, now,, mark the neov 
uess and beauty with which pajits of these num- 
bers ar@ expressed by decimals. Take a figiu'e, or 
line of figures descriptive of whole numbers, make 
a point, a full stop, after the ffgurtj whicli occupies 
the units place, and, after this point, that is, l^wer 
down even than units, in the scale of places, write 
down the numertntovof yourfrftetion; that is to ^y, 
so write it dowi^ if it be a decimal ; which ig a 
fraction, the deOQiniuatoi' of which is ten, or some 
niultiijle of ten. And the iKimeralor so wiilten 
below the uiiits plape, however' large and numerous 
the figures of which it maj be eomposad, represent^ 
something loss than a whole ; it represents merely i^ 
fra*^tiou i and it represent^ this cleciqiiiUy< 

191. For ei^aniplc. I^et the numbcH-, vith its 
fraction expressca in the ordinary mode, be this, 
2317t'ii; the same is expressed thus, 2517-7; the 
vulgar fraction being 8taJ^ as a decimal. Were 
the fraction tbtt, it would "be thus, 2.517-17, Were 
it iVA, it would stand thus, 2dl7- 173. And as the 
value of any decimal liguro is det^rtnlned by its 
approach to, or its distance fiom, the place of upitSi 
so cyphers placed alter the units, and iq the highe^ 
places of deciip^Jis, and lUprehy driving the biigtMi^L' 
— it figures lower down ; cyphet s t^o pbuoed dicmuf^b^ 
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the value of such significant figures. As, to recur, for 
instance, to the first of the foregoing examples, had 
the decimal . 7 stood thus . 07, instead of aeve» 
tenths, tV, it would have been only seven hundredths, 
1 i». And the second example, instead of being 
teoenteen hundredths, would, if written thus, with a 
cypher before it, . 017, be reduced to only seventeen 
thousandths, tHtt ; for so these decimals are called : 
and, when written as vulgar fractions, it is done as 
above. However, and do yon be carefiil to mark it, 
important as the cypher is, in decimals, when placed 
above any of the significant figures, it would ba 
wholly unimportant were it to occur at the end o^ 
or below such figures. Between such figures it 
fulfils its office, and has its effects, as . 107, which ia 
T^ ; but below them, thus, 170, it would be a 
mere incumbntnce, and ought not to be suffered to 



1B2. AsyonmaytbusttiTncertainyalgarfinctioiis. 
into decimals, by simply discarding the denominator, 
and writing the numerator after, or below, the units* 
place, so the contrary change is to be effected, and 
decimals may be turned into vulgar fractions, by 
drawing a line underneath the figures thereof, and 
under ti^, writing the requisite denominator; which 
denominator, as before stated, must always be 10, 
or some multiple of 10 ; and, as to which of these 
it is to he, that is determined as I am now about to 
describe. 

183. A fraction, you know, is a part; and, pro- 
perly sjieaking, a fraction is always but a part; that 
ia, something short of a whole. To describe such 
a part, you were shown, in paragraph 172, that the 
denominator must always be something more than 
the numerator. Now, on converting a decimal into 
a vulgar fraction, you have to affix a suitable de- 
nominator thereto, and, if you be coufcnei, as -jcya. 
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must, in (Jus case, to the use of ten, or of some 
multiple of ten, you affix the proper deuominator 
at once, by writiug au unit, followea by just as many 
cyphers aa there are fii;ure» in the numerator. This 
you see done in the i'oregoiag e&BinplG», in which 
the decimal . 7, is expressed rV ; . 07, thus, riv ; 
the decimal .17, thus, rVn; and .107 and .176, 
thus, tWo, and tWd- And this is the klti-e to 
be followed in affixing the denominator to a decimal ; 
that is to say, you annex to an unit the same num- 
ber of cyphers as there are tiguies in the decimal. 

184. And, now, as to the value of a decimal. 
Turning to paragraph 180, you are reminded, that 
in the notation of whole numbers, at each step 
which any figure is advanced above the unit's place, 
its value becomes increased t^ifold, and, in neat 
accordance with this principle, do figures, as they 
take their stations belinif this place, decrease at each 
step, to just one tenth of their former value. Hence 
it is that .7 is seven tenths; . 17 are seventeen 
hundredths ; . 107 a hundred and seven thomnndlks, 
and so on : the value of each number being only 
one tenth of what it would be, were the figures , 
describing it placed in the unit's place. 

185 In paragraph 174, having remiudcd you, 
tbat vulgar fractions describe all manner of parts 
in figures conformable to the words by which they 
are ordinaiiiy described, I proceeded to state, that 
decimals always describe such parts, as tenths, and 
■o on. And thus itis donej thus are halves, quarters, 
thirds, and, in short, all manner of parts described 
by decimals. Five heing the half of ten, the figure 
5 written after what is umoed the decimal point, thus, 
.5, expresses a half; for written asa vulgar fraction, 
it stands thus, ti- A quarter ol ten, which is two 
and a half, we cannot express in figures., otherw^sA 
thaa thus, 2i, which wil wiXstn'seio!; ».^s««»^' 
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Dut a quarter of a hundred, that is, 25, beiug a whole 
number, will serve the purpose ; bo, be it quarter of 
what it may, a quarter, in decimals, is thus expressed, 
.25; thatis,tweDtj'-five hundredths. Three quarters, 
of couree, then, are to be expressed . 75 : and, if joU 
describe these as vulgar fractions, they stand thus, 
-^, t'liT- And here, oe it observed, is shown th« 
REASON OF THE BULB laid down towards the close 
of paragraph 183; which rule is this, that on chang-' 
ing a decimal into a vulgar fraction, the denominator 
shall be an unit, followed by just as many cyphers. 
as there are figures in the decimal. 

186. Halves, and quarters, as expressed by deci- 
mals, we have thus described ; and, now for other 
parts. A tenth, is, of course, expressed thus, . 1 ; a 
iifth, thus, . 2 ; the first of these being a tenth, and 
the other a fifth part of ten. A twentieth, thus, 
. 05 ; a fiftieth, thus, . 02 : for, of these, the first is. 
the twentieth, and the latter, the fiftieth part of a 
hundred. 

187. But, how may we express a third, a sixth, 
a seventh, an eighth, or a ninth f These are ques- 
tions of momeat. The fact is, that as neither 10, 
nor any of its multiples, can be evenly and com- 
pletely divided by 3, 6, 7, or 9, so neither con these 
parts be exactly expressed by decimal figures. 
However, though they cannot he expressed with 
perfect exactness, we can come within a thousandth 
part, a millionth, or, in short, we can make as near 
an approach to the exact quantity as we may please 
to make. And thus it is done. Suppose we would 
have the decimal for f, we take the 1, that is, the 
numerator oi the traction, and annexing thereto, 
one or more cyphers, as, 10, 100, 1000, 10000, 
then divide by the denominator 3, and the nearer 
we would come to the exact third, the more cyphers 
do we annex. Now, you know, that when you 
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divide 10 by 3, you have a remainder of odej 
you come at ouce to the third, within one tenth ; 
add another cypher, making the numerator 100^ 
and divide^.again, and again have you one left; but 
this one is only a hundredth ; another cypher would 
brins; you within a thousandth part of the perfect 
third; and thus may you make as n«ar un approach 
OB you please, to the quantity sought. Now let it 
be that we would come within a ten thousandth 
part : annexing four cyphers to the niuneralor, and 
dividing by the 3, it would stand thus, 
and the quotient, consistii^ of four 3 ) tOOOQ 
threes, is the decimal expression of a , 3333 
third: but, indeed, one, or two, or 
three threes, will generally prove sufficient for tlic 
purpose. The decimal for a ninth, is a line of units ; 
that lor a sixth, is an unit followed by one or more 
of the figures 6 ; a seventh, if you would come 
within a millionth part, you will find to be . 142857. 

188. Now the decimals ol which I have thus far 
sj^Mikcn, are such as, when expressed as vulgar frac- 
tions, have for their numexator an unit merely ; and 
tliosc spoken of in the last paragraph, as a third, a 
sixth, a seventh, and a uinth, are likewise of that 
description of decimals, that, divide the numerator, 
■witli iu cyphers, as often as you please, the same 

> figures keep recurring. To go on dividiug in thu 
manner, coining again, and again to the same point, 
is like travelling in a circle, and, from this circum- 
stance, it is, that decimals of this description are 
called, ciHCULATiNG, or, hecukrinq decimals: 
but ot distinctions of this sort, it is not now neces- 
sary to speak further. 

189. With regard, however, to Fractions, the 
numerators of which ai« other than units, you 
arrive at the decimal expression of them by just the 
ntne process as that which I have described iu 
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paragraph 187 ; that is, you take the numerate . 
the fmctioB to be turned into a decimal, for a 
dividend, and, adding thereto as many cyphers as 
you choose, you divide by the denom^inator, and the 
quotient will be the decin>al. As, for 
example : Let the decimal expressive 8) 3000 
of |- be required. It is done thus. 7376 

Is it required to find the decimal of -f? 
Thus it is done. Again : suppose we g ) 5000 
would have the decimal expressive of jqj 

-^. Instead of doing this by Long 
Divison, the better mode will be to divide by 6ome, 
multiples of the denominator 18 ; and this, in such 
cases, where it can be done, wilt always be ihe^ 
belter mode. Let us divide, then, by , 

the multiples 6 and 3; and it will 6 ) 70QQ0 , 
stand thus. And here it may just be 3 ) 11G66 
worth our observation, that whilst, in gggg 

the first of these three examples, we ' , 

come, after three divisions only, to the perfect , 
decimal expression sought for, there being no re- 
mainder alter those three divisions, the latter elude* 
our search, by presenting a continued repetitjoa of 
the same remainder. But this is a matter of little, or 
oi no practical importance : we have already arrived [ 
at something less than one eight hundredth part of 
the exact quantity, and were it the Iraction of a 
hundred weight that we were thus calculating, we 
are within about two ounces of the precise quantity, 
and, were not this near enough, we come within a- 
dram and a half by only one division more. 

190. One other particular, relating to decimals, 
remains here to be noticed ; and this, whilst it \vUl 
yet iurthcr exempliiy their nature, shows the ready 
uselulness with which thej present themselves, on 
certaiu occasions. 

191. In paragraph 101, it is shown, that when we 
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have to divide a. sum by 10, by 100, or, in short, by 
any multiple of 10, ihat the operation is at ones 
effected by a simple cutting; off, on the right hand of 
the dividend, of just so many hguree as there are 
cyphers in the divisor; and the sum so divided, as an 
example, is 628513, from which, when you diride 
hy 10, you cut off the 3 ; when by 100, you cut off 
the 13 ; and, had you to divide by 1000, you would 
have locut off the three last figures, thus, 628-313. 
Now, observe ; these figures, so cut off, are decimals ; 
we are dividing by a thousand, we find in the divi- 
dend 6'28 thousand, and a remainder of 313 ; tliat is 
to say, a five hundred and thirteenth part of a 
thousand, and, written aj a vulgar fraction, this 
lemaindei would stand thus, iVsit- 

192, Deciraala, of course, like other numbers, 
may be added together, subttacted from each other, 
multipUed, and divided; and it Is the great ease and 
readiness with which, by the use of these numbers, 
parts of all sorts can be reckoned, that constitutes 
the great value of decimals. A description of these 

Erocesses, sufficient now far my pupilsj will be but a 
ght matter, but as it would rather interupt the 
course I have marked out for my lessons, 1 shall, 
except incidentally, and as occasion may arise, defer 
the nirther treatment of these, and of vulgar fractions, 
likewise, until the more suitable opportunity, which 
wdl present itself towards the conclosion of the 
work. 
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193. Or, of the working of iiffutes employed to 
express quantities of different denominaliotiB, as, 
bushels, pecks, and gallons ; hundred weights, 
quarters, and pounds; leagues, miles, and furlongs ; 
yards, feet, aud inches; yeairs, months, and days^ 
tot describing things of different values, loo; that 
ia to say, money of various Borts, as pounds, shillings) 
pence, and farthings. To work figures descriptiva 
of the several portions into which time is divided ; 
and, of all the various quantities used in measuring 
and weighing ; and, figures descriptive of sums ol 
money, of all the various sorts used throughout the 
world: to work figures employed in these most use- 
ful purposes, is the next object of your attention. 
And, as the quantities and values are so various, 
and, as several of them arc occasionally joined to- 
gether in one sum, or compounded, so, the treatment, 
or the working of figures thus employed, is called 
" IMPOUND AKITHMETIC. 
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194. Let not the young student, however, be 
_jirmed, because of the extent, oi the apparent iuy 
iricacy of this branch of our study. He has, I trust, 
now found it easy to express and to manag;e sums 
of the largest amount, by making himself acquainted 
with the principles on which they are stated, and 
by which they are worked ; and, by a similar atten- 
tion to a very simple principle or two, he will, I also 
trust, see every difficulty vanish here ; and find it 
easy to work figures, however new and Btrange to 
him, the several quantities and values they may be 
employed to express. 
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195, Throngbout bis piogress hitherto, the learner 
has experienced the advantages of an acc[uaintance 
with the principles of notation ; nay, he must htcve 
feh, not only the advantages, hut the necessity of 
an acquaintance mth these principles. 

IW. To enter with advantage on this new couffle, 
it will be necessary, also, to attend to the sort of 
Notation which is used in Compound Arithmetic; 
and, indeed, this is all tha.t the scholar has now to 
learn, in Order to 'perform, every operation in thii 
new and essential branch of the art. 

197. In the Notation of which we have before 
ireaied, the student knows, that every advance in 
the value, or in the station ol figures, is by tens ; 
that is to say, that in that Notation, we count ftom 
one to'uine, and, -that the next higher number is 
expreSBed by one with a cypher after it: that, in 
short, we therein count by a sort of tallies of TEN ; 
aud that, as soon as we have completed a tally, we 
write it down by the figure 10; that two of these 
lilies are thus written, 20 ; that three oi these arc 
thus noted down, 30, and so on, luitil we come to 
ten tallies, when, again, as before we did, on reach- 
ing ten, we begin with ten, only that we annex 
another cypher to it ; that we then, again, renew 
iiiir counting until we reach another ten, and so on, 
to millions, &c. In short, in the former part of 
Arithmetic, in that which we call Sfmp/e Arithmetic, 
in contradisriiictioH to this, which we call Compound^ 
We count as the common porters employed by mer- 
chants count, that is, by tallies of ten ; and, that, 
indeed, on this principle, is all Numeration, all 
Notation, and all calcidation carried on in simple, 
or,' as the more learned call it, in Abstract Anth- 
metic. 

■pl98. But, it is in Simple, or Abft«wA k:^ftas^e&.-<i 
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Only, that this mode of couuting is used; or, rather, ] 
it is, when this mode caa be used, that wg are en' J 
titled to call it Simple, ox Abstract. For iofitaocei I 
when we come to the compound, as the couDtiag I 
over of our money. Say thai we hegio with far* J 
things ; as soon as we have four, (onl]/ four, viindf J 
and not ienj we come to one ; diat is, one penny; I 
then we count on to the next sort or denominatdoD I 
of our money, which is tvrelve pennies, and we caU I 
it one, that is, one sbilliBgi Xhen^ ^^i"; ^^ couot^ 
oo to twenty, when it becomes one again, that i% I 
one pound. So that, in the notation oi our money, 1 
instead of counting on to ten, and then changing, we 1 
count first to 4, then to 12, and then to 20. Have ^ 
we to count hy our measure, of inches, feet, and yards, ' 
we count first, 13 inches make one foot, then, 3 feet | 
maJte one yard. Have we to count by our ordinarj J 
weights, we count 16, 23, and 4 ; that is to aay, 18 I 
ounces make one pound, 2 8 pounds make one quartet 1 
of a hundred weight, and 4 quarters make one hnn- I 
dred weight. I 

199. tn the United States of America, a nation ~j 
fonnded after the experience of the old world had j 
taught men, how great must be the convenience of J 
keeping their accounts in a sort of money, the lower I 
denomination of which should be a perfect decimal I 
part of the higher : in those States, profiting by % 
experience, they adopted money of this description. ' 

200. The money they adopted, was the dollar o/ 
Spain, already current over the continent of America, j 
north and south, and worth about lour shillings and 1 
(wo peace of our money. The smaller denominatioti | 
which they choose, was a hundredth part of this I 
dollar ; to which they gave the name of cent., a 
contraction of the latin word, centum, a hundreds 
And, following the example of the United States, 

f fVance, with various other coins in its circulation, 
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divided its livre, or Eranc, into centimes, that is, 
huitdredthg, and thtia reckons its money ficcounts in 
the same n 



201. The people of the United States have all 
tioits of money in circulation amoog^t them, but in 
these dollars, and cents, only, do they keep their 
accounts. And, with money of these denominations ; 
witli money, the higher denomination of wliich riseii 
exactly to t£n-times, or to ten-times- ten, the value 
of the lower, we may at all times make out colcula^ 
tions by Simple Arithmetic only; having, as in the 
case of the money in question, nothing lo do, in 
adchhg, or in subli-acting, but to place the figures 
representing dollai-s, right under each other, and 
after the point, or line of separation, those repre- 
senting cents, in like manner ; and then to proceed 
as I have stated. But, indeed, with money of this 
very convenient sort, we may, if we please, do with- 
out the point, or line of separation, the only dis- 
tinction which its use makes, being in the name, 
and not in the value expressed by any line of 
figures; as, for example, 730841 cents are of the 
same value as 7308 dollars, and 41 cents; so that 
the insertion, or the omission of the separating point, 
merely changes the denomination ol certoin of the 
tiguues ; a very simple and conveuieut mode of 
bringing cents into their equivalent value in dollars, 
or the contrary : but a mode, as you see, which can 
be employed only in the accounts of money, each 
higher denomination of which, as I have stated, rises 
in value above the lower, as do these which have 
been adopted in the United States, and in France. 

202, Thus, you see, that each sort of measures, 
each sort of weights, and each sort of money, has 
its peculiar notation. And this peculiarity requires 
to be known, and kept in mind, when we work 
figures descriptive of any of these several q^uanutve.?,. 
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^^VAb, for instance ; have I to add together three or ^| 
^B|bur sums of our money, each sum containing H 
' Twunds. shilhntrB. Dence, and faithinm. I must, as ^ 



pounds, shilhngB, pence, and faithinge. I must, as 
you will suppose, begin with the larthino^j and, 
counting how many ot them there are, and finding 
that there are 9, I do not, of course write down ? ; 
but, knowing that nine farthings make twopence 
farthing, I write down |, and caiTj 2 to the pence 
column : let us, then, suppose, that, on being added 
up, the pence amount to twenty-six. I do not 
here write down 26 ; but, knowing that 26 pence 
are two shillings and two-pence, I set down the two- 
pence, and add 2 to the siillings. Proceeding witfi 
my addition, and finding that the shillings amount 
to 45, which I know make two pounds five shillings, 
I set down the 5 shillings, and carry the two to the 
pounds, which being the highest denomination of 
our money, and heing, therefore, changeable into 
nothing higher, I have done with the peculiar mode 
of notation, and add up, as I would add in Simple 
Addition ; that is to say, I resort to the system of 
carrying the tcus, and write down the amounts 
accordingly. 

203. Let us here state the example, in figures, 
which is described above. But, before I do so, I 
must apprise you, that we divide, or separate, by 
means oi a dot or two, the figures descriptive of the 
different sorts of money, as you here see it done : 
that, in order to show that certain figures are em- 
ployed to describe our pounds in money, or, as they 
are otherwise called, pounds sterling, we write, 
before, or over the figures, the capital letter £, with 
two short strokes across it; that over figures descrip- 
tive of shillings, we write a small s; and over those 
for pence, we write a small d. The example vnll 
then stand thus : 
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904. A word as to the mode of writing down the 
smaller sort of our money, that is, halfpennies, and 
farthing;s : to these, although real coins, a separate 
column is not assigned, but they are described, as 
you see above, merely as the fractions of the penny. 

205. This description and example of the nota- 
tion of our money, contains, and illustrates the 
principle on which the notation of all money, of 
whatever country, of all measures, and of all weights 
is conducted. 

206. The principle is this, and, having once 
made it your own, you are ready and able to calcu- 
late every description of money, weight, and measure. 
You recoUect that fractions are parts of whole num- 
bers, and you recollect, {see paragraph 1 72j that, 
when you have pai1:s enough to make a whole, that 
it is IMPROPER to write thent down, or to speak of 
them as fractions, and that you must, as far as you 
c^n, cany them on in whole numbers, and state the 
odd parts, only, as fractions. Now, observe the 
PRINCIPLE, in an instance lirom our own money. 
The POUND STERLING is the whole, the shil- 
lings are regarded merely as PARTS OF it, that 
is, twentieths, whilst the pennies, as you know, 
are twelfths of the sbilliug. Hence it is, that when 
you have twelve pennies, you call them a shilling ; 
and, when you have reckoned up twenty shilling: 
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you call them a pound: but, the pound, lieiiig- XHB 
WHOLE, you count pounda, and reckon them, as I 
have just stated, and showa in the example, as yoti 
learned to treat whole numbers in Simple Arith- 
metic: and, thus it is to be in all your reckonings^ 
that is to fiay, when you deal with the highest 
denomination, whether of money, oi weights, or irf 
measiu"es, you treat it, as you would treat the same 
sum in Simple Arithmetic. 

207. Whenever, therefore, you have to state, or to 
reckon, any sort of money, weights, or measures, thd 
principle on which you have to proceed, is this ; tit 
ascertain what is the whole number, and what are th« 
parts, into which the money, the weights, or the 
measures, of which you have to treat, have been 
divided : and then you know how to proceed. You 
have seen bow to pi-oceed in the notation, and addi- 
tion of our money. Take an example of the treat- 
ment of our larger weights. 

208. The TON is the largest weight to which we 
reckon ; it is, therefore, the whole number, and itia 
broken down into hundhed weights, tw^ty of 
which make one ton. The hundred weight, bein^ 
composed of a hundred and twelve pounds, a 
sum inconveniently large, it is broken down into 
QUARTEHS ; these are, ol course, twCnty-eight 
iwunds each ; so that the numeration of our larger 
weights is, 28 pounds make one quarter, 4 quarters 
make one hundred weigBt, and 20 hundred weights 
make one ton. And the maiks used to describe 
these several weights, are, ton, cwt. qr. lb. 

209. Now, if we have to add together two lines 
of figures desciiptlve of these weights, we proccei 
as you see in the following example; that is, adding 
the pounds together, we set down tlic odd ones, an* 
carrv forward the 28, as one quurler ; the quarters-, 
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except the odd one, we carry forward to tbe liuii- 
dred weights, and, every twenty of these, we, in 
like manner, earry forwaifl to the tons. 



Ton. 


Ctel. 


Or. 


lb. 


•28 


. 15 


1 


. I!» 
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^ 
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85 . 3 . 1 . 3 

210. The above, as I have stated, is an example 
of the notation and addition of our larger weights. 
They are those by which heavy goods, such as 
provisions, gioceries, and hardware, are weighed; 
and they are called, Avoii-dupoise weights. Besides 
these, there are the smaUer weights, as. Apothecaries, 
by which medicines are compounded ; and Troy 
weights, used by goldsmiths and others, in weighing 
the precious melius, jewels, &c. Now these several 
sorts of weights are differently divided, and have 
names varying from each other. 

211. Then, there ate the measures. There are 
measm-es for dry goods, and others for liquors ; and 
then, again, measures for laud, others for timber, 
stone, &c., and others fur cloth, each differing, in 
some respects, from the rest. 

212. But, be not startled at tlie multiplicity of 
these things; for, besides that any one of^ you, my 
pupils, will, in all probability, Iiave occasion, for the 
purposes of his business, to attend only to one or 
two of these various sorts of weights and measures ; 
besides this, you will recollect, that you are 
tumished with the principle on which they are 
all to%)e treated and managed. You have seen, 
that all you have to do, on proceeding to work 
figiu'es descriptive of any of them, is to know, fiist, 
what is its whole number, or, as it is commoniy 
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called, its largest denomination, and then to know, 
how that is divided. These thing:s are all stated in 
certain tables, which, as far as they relate to the 
weights, measures, &c. used in this country, I h^a 
insert, and after these I must subjoin a few sumi 
. and questions, in the different rules, for your prac- 
™iise, preceding some of them hy an example or two. 


H TABLES 


^K OF MOSEY, WEIGHTS, AND MEASURES, 


^Hpsed in England ; with the marks by which each 
^K of them is coinmoTily disiiLguished. 


B^^ CURRENT MONEY. 


AVOIRDUPOISE WEIGHT. 


4 FarUiiogs maki 1 Ppnny 
12 Pence 1 shilllnir 


16 dmmB make 1 onan 
16 Duncca .... 1 pound 
14 pounds .... 1 atone 
28 pounds .... I quarter 
4 quarlcrs . . , , 1 hundred wt. 

20huQ,wt 1 ton 

dr. drachm 1 qr. qnwler of a 
oi. ounce cwt. Uundred weight 
ft pound 1 T. ton 


20ShilliQp,lP<i 
^k FENCE. 

^no Rre 1 S 
^KB* ..2 

^■30 .. 2 S 

^Ke ..3 

^Ks .. 4 

^Ka .. 4 2 

^■m ..5 

^nw .. b 10 
^Rn ..no 

^■■BO ..6 8 
64 .. 7 

HO .. 7 6 
96 .. 8 
lOO ..8 4 

108 .. a 

120 .. 10 


und or SoTcreign 

SHILLINGS. 

>. £. *. 
20 are 1 
30 .. 1 10 
40 .. 2 fl 
50 ., 2 10 
60 .. 3 
70 .. 3 10 
«0 .. 4 
90 .. 4 10 
100 .. S 
110 .. S 10 
120 ..6 

i:jo ,. 6 1" 

140 ..7 
ISO .. 7 10 
160 ..8 
170 .. 8 10 
ISO .. 9 


TROY WEIGOT. 
34 grniDB maka I penny wt. 

IZouncer'' ','.'.'. Ipo^ 
gr. grain, dwt. penny weigbl. 


A11ITHGCAJ11ES' WEIGHT. 
20 grains make I scruple 
3 scruples .... 1 dram 

13 ounera '.'.'.'. 1 pound 
gr. grain 1 3 dram 
3 uiuple 1 3 ounie 


tiODB, merely ; .11, in. lor iuelies, /(. fur fool, yd. for yard, pt. fur B 
^Mint, 7<. for quart, tec. Sec. M 


m - i 
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WOOL WEIGHT, 
7 pDHiidB make 1 clorc 
2 clovm .... 1 stone 

2 itones .... 1 lod 

6j tods .... 1 wey 

2 wty» .... 1 Mck 

13 lackg 1 li»t 

ALE AND BBER 



LONG MEASURE. 

. or 36 inches 



9 nllons 
t kilderkiu 
t bwreli 



WINE MBASUHE 
2 pinU make 1 qnart 



1 quarl 
1 tT"!!" 
1 firkii 
I liiLlcrkln 

1 Ii0){shend 



4 quirti 
10 piUon" 
SB (tlloDi 

2 hopbeids . 

2 pipes 

42 gHllOlK 

DRV MEASURE 
^j g&1loaa niKke 1 peck 



1 g«1li 

1 bogahead 

1 lun 



»* biutaela 
' 8 bntbels 



foot 






I ysrd 
I faihoni 

1 pole 
1 furlonr 
I mite - 



1 Mck 
1 qusrler 
1 clialiiron 



LAND MEASURE. 
9 feet make I jm 

SOiynrdii .... 1 po 



COAL ME.\BDRE 

usiiels .... 1 SHck 

31 bushels 1 etuldroo 

CLOTH MEASURE. 
2i inches mako 1 nail 

4 quarters .... 1 ysrd 

3 quarters .... 1 Plemlili ell 

5 qunners .... I Eoffliili eII 
G quarters .... I French ell 



1 day 



213. The foregoing Tables arc all that I deem it 
advisable for my pupils to attend to, at present ; 
containing, as they do, tlie regular denominations, 
of money, of weights, and of measures, in which 
accounts are generally kept throughout this king- 
dom. Some few other denominations are in use in 
particular districts, but a.s a man soon leorus them, 
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when he comes to have occasion for them, it would 
be a mere waste of time and of attention] to regard 
them here. 

^^tS14. Entertaining a great aversion to parrot-worki 
^Hllieving that few things tend more to check the 
^^irtimil growth of the mind, than the practice of 
getting off things hy rote, as it is called, and per- 
suaded, that when the reason is informed, and tha 
memory kept clear from incumhrance, the things- 
learned will rise with i'acility to the recollection, 
when they are needed, and that it is well to dismiss 
them when they have served their office, per- 
suaded of these things, I have urged on the learner 
only one little task of this sort, and that task, the 
learning ot the mnltipliea.tion table, I have spoken 
of as the only one which the practice of arithmetic 
absolutely demands. 

215. More, indeed, in this way, is not absolutely- 
demanded from the learner, but it would greatly 
facilitate his progress in learning, and his practice 
afterwards, were he to, learn also, the Pence Table i 
and, therefore, I must recommend tlie committing- 
of that to memory. As to the other Tables, they 
are here for reference, and any of them that may he 
useful in our respective avocations, we soon learn, 
in the easy and proper manner, that is, by practice; 
and, when they are not usefid, the mind is clearer 
without them : but the Pence Table, being con- 
tinually useful to every one, ought to be in the 
memory. However, if the learner choose to decline 
the task, he must do as to this table, as I must ad- 
vise him to do as to the others ; that is, whenever 
he have summed up a number of pence, greater 
than he is accustomed to reduce into shillings, at a 
word, he should write them down, and divide them 
by twelve : of shillings, too, when he has i 
ihan he can, with a certainty of doing it conectlyj 
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resolve iuto pomitls, these he will, of couibp, write 
down, and divide by twt'nty ; and, in this safe 
manner, he will do wisely lo treat all cousiderable 
bombers that he may have to deal with. 

216. Now, quantities, of these various denomina- 
lions, may be added tog^ether, subtnieted from ciLch 
other ; may he multiplied, and, divided : that is to say, 
you may add togetiier various sums of money ; you 
may add various quantities in weight, and various 
quantities in measure; only, mind, that those sums, or 
quantities, that you put together, must he of the 
same description : you must not, for instance, seek 
to add together various quantities in weights of 
different descriptions, as a quantity of things stated 
in the Troy, to a parcel stau^d in the Avoirdupoise, 
or in the Apothecaiies' weight ; nor a quantity taken 
in liquor measure, to a quantity taken in dry mea- 
sure ; neither must you think of adding a parcel of 
weights to a parcel of money, not to do any incon- 
gruous, or nonsensical thing of this sort. No ; the 
quantities, be they weights, or be they measures, 
must be of a similar description, or the joining of 
them together would, as, on a moment's reflection 
you will perceive, produce nothing bnt iir^palarity 
and conl'nsion. 

217. As it is, in these matters, wiUi addition, so 
is it with subtraction. You may subtract a smaller 
sum of pounds, shillings, and pence, from a larger, 
hut it is scarcely necessary to observe, that you can- 
not subtract pounds,- shillings, and pence, from 
bushels, pecks, and gallons, nor either of these from 
hundred weights, quarters, and pounds i nor can 
you do any thing of such a. discordant nature. In 
short, when you add quantities together, or subtract 
them from each other, those quautities must he of 
the same family, as it were ; they must belong to 
the same Table: or, if you have to 'join together, or 
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fito deduct one from another, as you sometimes ma^ J 
have, quantities of things of the same nature, hut I 
weighed, or measured, oi valued, hy different sorts 1 
of weights or measures ; as, for exam.ple, you ma; 1 
have to ascertain the united weight of two or moieil 
quantities of goods, some of them heing weighed 1 
by the avoirdupoise, and others by the apothecaries' 
weights; or, which not unfrequently occurs, you 
may have to put into one sum, quantities of money 
of the sorts used in different nations, and, therefore 
differing in denominations, and value. In cases o 
this kind, there is nothing irregular or incongruouB ; * 
the things to be joined or separated, are of the same^ 
nature, only measured by different sorts of measures; 
hand all that is to be done, previously to their bein^ 
Bjlo joined or separated, is, that the quantities, be 
F fliey what they may, be brought under the same 
ft fable, be stated in similar quantities, or, as Arith->J 
Eteeticians have it, be reduced to like quantities andfl 
■■denominations. To accomplish which purpose, wfll 
Itiave a rule, called Beductieii, of which Ihave tt^l 
pizeat hereafter, 

218. As to Compound Multiplication, and Com- 
frcound DiyisioD, they consist, not in multiplying, nor 
*^in dividing, a parcel of money, by a parcel of money ; 
^or a quantity in weight, or in measure, by a 
[uantity iu weight or in measure, but iu multiplying 
ir in dividing any of these parcels or quantities by 
ft number, in order to discover, how much any such 
parcel or quantity may be, when multiplied two- 
fold, f 



s 

e 
.e 

I 



fold, four-fold, a hmidred-fold, or, in short, any ■ 
given number of times; or to discover, how much ^| 
such quantity yields when divided by any given. ^| 

t number. So we have Compound Addition, auct ^M 
Subtraction, then comes Hcduction, and afterwards, H 



COMPOUND ADDITION; 



Or, Addition of Money, IVeightu, and Mtaaures. 



219. This branch of our Bnbject, after what we 
have learned, ought to be a very simple and easy 
matter. Calling to mind what is said in the lost 
lesson, paragraphs 196 to 210, on the notation of 
compound numbers, and especially to what is said 
in paragraph 207, on the uecessity of ascertaining, 
first of all, the manner in which the money, the 
weights, or the measures, which you have to 
calculate, are divided; calling these things to mind, 
and, il you yet feel any uncertainty on the subject, 
clearing it up by reading over those paragraphs, 
beginning with that numbered 196; doing this, you 
wdl require no further instructions to enable you to 
work correctly the few following sums ; or, indeed, 
any other, coming under this rule, which may else- 
where present themselves. 



(1) What is the amount of 
the following sums of money, 
■£23 . 5 . 3i, £\3 . 11 . 9, 
^"45 . 9 . 2, ^8 . 12 . 5 ? 



d. 
3i 



(2) I have paid, on several accounts, these sums, 

^15.7 .6,i:29. 14. 3 J, c£75. 16, 41,^130.6. 9; 

■orhat is the total amount >aid ? 



COMPOUND ADDITION. 

(3) The yearly expenses, in the undermentioned 
articles, of a certain family, were as here specified ; 
groceries, .£75 . 18 . 3i; butcher's meat, c£82 .3.4; 
meal, or .flour, <£30 . 14 . 8| ; malt and hops, 
£l5 . 19 . 7 ; clothes, <£105 . 17 .6; assessed taxes 
and parish rates, .£53 . 12 . 2 : now, what was the 
total expenditure of these items ? 

ctct, qrs. lbs. 

(4) Add together the follow- 15 . 1 . 3 
ing weights, (avoirdupois^' i • 3 .19 
15cwt.lqr.3lbs; 3qrs. 19lbs.; 12 . 2 .11 
12cwt 2qrs. lllbs.; 19cwt. 19 . 1 . 25 
lqr.25lbs.;&8cwt,3qrs.7lbs. 8.3.7 

(5) A grocer has received five butts of cufraQts, 
severally weighing, I8cwt. 2 qrs. 3 lbs,; 12cwt. Iqr, 
12 Ib^. ; 17 cwt. 3 qrs. 16 lbs. ; 18 cwt. Oqr. 27 lbs. ; 
19 Qwt. qr. 2 lbs. nett ; what is the whole weight 
of currants, in cwts. qrs. and lbs. ? 

(6) Received by wagffon, 7 packages, severally 
weighing as here stated ; what is the total weight 
theifeof ? 3 cwt. 2 qrs. 15 lbs. ; 5 cwt. 1 qr. 22 lbs, ; 
2cwt.3qrs. 19lbs; 4cwt. 2qrs. 12lb; Icwt. Oqr. .11 lb; 
7 cwt. 1 qr. 3 lb. ; 6 cwt. 2 qrs. 14 lbs. 

h. p. g. 

(7) How many bushels, pecks, 5.1.2 
and gallons, are there in the 3.2.0 
lollowing quantities; 5b. lp.2g; 6.3.0 
3b. 2p. Og ; 6b. 3p. Og ; 3p. Ig; 3.1 
7b. 2p. Ig? 7.2.1 

(8) What is the amount qr. b. p. g. 
in quarters, bushels, peck^, 3.2.0.1 
and gallons, of the quantities 7.6.3.0 
of grain here stated ? 7.4.3.1 

4*4.2.1 
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(9) In six weeks, a stable-keeper used, week by 
week, the undermentioned quantities of oats; 
what was the total quantity used in the time? 
6q. 4b. 2p. Og.; 9q. 2b. Ip, Ig.; 7q. 5b. 3p. Ig,; 
5q. 6b. 2p, 0^.; 8q, 3klp. Ig,; 10q.2b, Op. Ig. 

(10) A maltster sold the undermentioned quan- 
tities of malt: what were the total sales? 15 q. 
4b. 3p.; 7b.5p,2p.; 12q. 3b. Ip.; 9q. 7b. 2p.; 
5q. 5b. 2p.; 4b. Ip. 5q. 2b. Op. 

(11) Purchased the several parcels of wheat here 
specified, at the prices and sums severally annexed 
to each parcel; what is the total quantity of wheat, 
and what the amount of money paid for the whole? 



?• 


I. 


P- 


8. 


d. 




<£ s. 


d. 


53 


7 


2 


at 48 


.• 


per qr. 


129 9 





16 


3 


1 


.. 52 


.« 




42 13 


li 


27 


5 


3 


.. 50 


6 




69 19 


9 


36 


2 





.. 49 


«. 




88 16 


3 


19 


4 





.. 46 


6 




45 6 


6 


41 


6. 





.. 51 


•• 




106 9 


3 



(12) Sold six hogsheads of fine Jamaica sugar, 
the nett weight, and the prices of which are as here 
i^ated : what is the total weight, and what the total 
sum for which they are sold ? 

CW. jT. Ih. s. d. £ s. d. 

17 1 13 at 64 .. per cwt. 55 11 5 

18 7 ..63 6 .. 57 6 Hi 

16 3 24 .. 62 .. .. 52 11 9 

17 2 5 .. 60 .. .. 52 12 8| 
16 18 .. 61 .. .. 49 15 7 
15 3 .. 62 6 .. 46 11 8 




220. In slating the sums to be worked in thia 
rule ; in -wriling the smaller quantity underneath 
that I'tom which it is to be subtracted, always bq 
careliil to place each figure right under those of 
same denomination. And then, beginning at 
ri^ht hand, with the lowest denomination, you see 
whether tlie quantity in the upper line be largO' 
enough to admit of that in the lower being taken 
from it. If, as in the first example here giTcn, there 
be no figure, or only a cypher, under the first of the 
upper line, you then, of course, bring down the 
upper figure, undiminished. If there be a figure 
in the lower Uac, smaller than that above it, you 
then, as in the second example) vnita down the 

■ 'difference. 

221, But, if the lower figure be the larger, yoi 
must boiTow, as you do in simple Subtraction, am , 
as you see here done, in the third example: only,' 
OBSERTE, and this, mind, is the piuMciflb 
always to be acted on, that whilst, as you remember, 
in simple arithmetic, the sum you borrow, in these 
cases, is, always, ten, which is but one of the next 
higher station, so the suin you borrow here, is just 
as many of the denomination you may, at the time 
be working on, as make one of the next higher 
denomination, whate^'er that may be : thus ; if 
Ihey be farthings that you have to subtract from 



J 
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the upper line, and there be none, or noi a sufficient 
number in the upper line to admit of the subtrac- 
tion, the sum you bonow- is 4 j that is, 4 farthings, 
which, making oue penny, is repaid, by carrying 
one to the pence iii the lower line ; and, if you 
then lind them too many to be subtracted irom 
those in the upper, the sum you have to bonow is 
twelve, that b, the number of pennies in a shilling, 
and this you repay, in like manner, by adding one 
to the shillings in the lower line. And so yuu go 
OB, it" there he occasion, borrowing agaui in the 
shillings, in which case, of course, you borrow 
twenty, and pay by adding one to the lower line of 
pounds ; which, being the highest denomination of 
the series of which you treat, you proceed as in 
simple Arithmetic; that is, if you have occasion to 
borrow, the number you borrow is ten, and you pay 
by carrying one, as bel'ore. 







EXAMPLES. 




JCfct 


KST. 

or. lb. 
3 I4i 

2 


i !. tl. 
115 14 H 
98 5| 


£ ,.' d. 
3163 5 2 
2785 12 ej 


7 


1 1J4 


19 14 li 


377 12 7} 



I 



223. And now, my pupils, you are prepared, I 
trust, to work the following sums ; and to do this 
with ease, on looking to the manner in which the 
foregoing are perlormed. 

SUBTBACTION OF MONEY. 

(1) From X217 12s. 4§d, subtract i'83 15*. '2d. 

(2) „ £4703 8s. bd. „ £1233 13«. 7^- 



COMPOUND SUBTRACTION, 

£ 8. d. £ s. d, 

(3) From 13058 17 3i Sub. 5739 4 7 

• 

(4) „ 41836 9 2 „ 8379 12 6 

(5) „ 293750 3 II „ 175803 7 3 

(6) „ 1530827 14 5 „ 953642 17 8 

(7) Having received £1375 8«. 9rf., and paid 
£862 13«. ^d, : I desire to know what is the remain- 
der, or balance. 

(8) What is the diflference between <£1236 5*. 2rf., 
and £975 Ids.Qd.} 

(9) If I receive <£l583 6*. 4irf., and pay £1375 
15*. 8|c?. what will remain ? 

(10) Having sold goods amounting to £3157 12*. 
and received on account thereof £2798 15*. lOrf., 
what is the balance yet to be received ? 

(11) The annual income of a gentleman being 
c£32l5 7s. 6rf., of which be spends of 2732 18*. 9^., 

. what is the sum reserved ? 

(12) A tradesman having sold, from his stock, 
goods for of 15396 9*. 3c?. which goods cost him 
£14789 15*. 7rf. ; I desire to know what were his 
gains ? r 

(13) Received, on various accounts, the following 
sums: £512 6*. 3d., £73 5*. Id., £362 9*. 7rf., and 
£19 17*. 8rf.; and, out of the amount thus received, 
having paid the several following, that is to say, 
£27 14*. 6rf., of 157 11*. 8rf., <£275 9*. 4rf., and 
£98 7*. llrf.; I would know what is the balance 
remaining ? 
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223. Now, the mcthoJ of stivting sums of this 
sort is the most material thing, therefore, let me hcR 
your particular attention to it. The sums received, 
as you here see, are 
stated first, then added 
up, and the amount 
carried out, clear of the 
other figures ; tlieu, a 
little helow the first 
sums, ranged, also, in 
nice order, are placed 
the several sums paid, 
and to be subtracted 
from the former. These 
are then added up, and 
the amount carried out, 
right under the former; 
and thus, the two 

amounts, drawn out, clear and distinct from other 
figures, are prepared fox the work of subtraction, 
which you will perform as in the other examples. 
This, which will serve as an example in any similar 
cases that may follow, whether of money, of weights, 
or of measures, ought, also, to serve as an example 
of cleai'nesa of statement on any future occasion. 

WEIGHTS. "(AVOIEDUPOISE.) 

kTon. cwt. qr. lb. Ton. cwt. qr. lb. 
(14) From 175 12 2 13(15)304 9 i H 
Take 98 14 1 16 169 13 2 15 



£ s. 
S12 6 
73 5 
302 9 

19 17 


d. 
3 
I 
7 
8 






27 14 
157 11 
275 9 

98 7 


G 

8 
4 

a 




3 J 



(16) Ttom 73-2tons. \icwl. Oyr. 17/fi. take 13/«w, 
ISciet.'Zqrs.Tlb. — 29fo7^s. ISctct. 2qrn. 12lb., and 
llbfom, 15ctvl. 3qrs. 9/5, 



(17) From 1240/ow. Ucwl. 7 lb., and Ql^tom. 
\3cwt. \Qlb., subtract 1153(o«s. Wcwt. 
H 2 
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(18) FromjeS tons. I2cwt 6lb.y l6Stons. 2cwt. 
lAlb.j and 1571 tons, 9cwL 13/6., subtract 130 tons. 
I5cwt. 2 /J., b72tons. ll<nvt. 16/J., and B69tons. 
16 cwt. 9 lb. 

DRY MEASURE. 

Qrs. b. p, Qrs. b. p, 

(19) From 257 5 3 (20) 349 3 1 
Take 189 7 1 260 5 2 



(21) From 823 yr^. blms. Ip., take 156;. 3 £. 2p., 
217 yr*. 7 b. Ip.y and 975'r*. 4J. 0^.. 

(22) From 317 yr*. 6 bus. Specks; 123 yr«. 6 bus. 
2peckSy and 427 qrs. Sbm. l^^i, subtract 613 jr*. 
5 bus. 1 peck. 

TROY WEIGHT. 

The weight of the the precious metals, however large the quantity,. Li 
always stated, as I have stated them, in ounces, |)enn7 weights, and 
grains. 

(23) From 1217 ounces, 16 penny weights^ and 
7 grains, take 827 ownces, 12 penny weights, and 
17 grains. 

(24) A gentleman has agreed with & silversmith for 
a service of plate, the weight of which is 5614 o^r. 
9dwts. 12 grs.j from which is to be deducted an old 
service, weighing 3259 o^r. 12 dtvts. Idgrs., which 
the silversmith takes in patt payment; how many 
ounces will the gentleman nave to pay for afterwards. 

The foregoing examples will prove sufficient for the learner ; an ap- 
plication of the principle before laid down, and a reference to the proper 
table, being quite sulticient to enable him to work sums in any of the 
other denominations of weights or mieasures^ 




224. In Compound Arithmetic we are denJing- 
witli numbers employed to describe certain and 
various quanlities oi xniNGS: that i&to say, with 
numbers deBcribing simis of money, quantities in 
weight, and quantities in measure ; matters of which, 
until now, we had not to treat, our reckonings beiuju;' 
confined to mere nmnbers ; to niunbei's which were, 
indeed, ready to be applied to the measuring, or to 
the describing of any of these quantities, but which, 
until now, we did not so apply. Now, then, there- 
fore, that we are thus applying numbers, we are 
entered on the useiiil, or practical part of Arilhraetic. 
The former, although very pleasing, and, on account 
of itJt great simplicity, ana perlecl order, even very 
beautitul,is valuable only, inasmuch as it aids us ia 
this useful branch of the art, which consists in the 
reckoning of certain and express quantities of things, 

225. The quantities thus to be expressed or 
reckoned, are, as before stated, of evei-y description ; 
the MEA9UBES employed being money, by which^ 
amongst us, the value of things is measured; 
WEIGHTS, by which their heaviness is ascertain^, 
RULES or GUAGES, for measuring their length, 
breadth, and thickness, and measures of capacity 
for detennining the bulk of things. Such are the 
means by which things are measured ; and numbers 
are employed to count up, and otherwise to reckon 
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226. Bat measures, as jou have seen, are, and 
must be Tarious, and, consequently, bare vanous 
names, or, as we will call them, denominations, 
whereby to distinguish their several weights, 
their dimensions, or their value: we have, in 
our common weights, tons, hundreds, quarter^ 
and pounds. Now, it is out of these various me^ 
sures, that has grown this rule of Reduction, tho 
purpose of which is, to reduce quantities whichj 
you may, already, have stated in one measure^, 
into equal quantities in some other measure ; a ptir-. 
pose which, as you will see, there is frequent occa* 
sion to effect. 

227. To proceed to an example of this Reduction, 
aud of its uses. Suppose you have octci. Syr. 14,1b. 
of Gum Seneg'al, costing you .£441, and you are 
desirous of knowing how much each pound cost 
you. To accomplish this, you have, tirst, to ascei-> 
tain tlie number of pounds in these 5 cwt. 2grs., and 
Jinding them to he GIG, which, when joined to the 
14, make C30 pounds of gum, you proceed to inqniref 
how much each pound coat you, by ascertaining 
how much is a six hundred and thirtieth part M 
£iil, which you ascertain by dividing the money 
by the number of pounds of e;um ; and the quotient, , 
wliich tells you, how many times 630 are found in 
441, tells you the the cost of each pound. But, as 
you will truly observe, the number G30 being larger 
than 441, will not divide it; and, therefore, you 
can have no quotient. Exactly so ; you cannot so , 
divide your money whilst it remains in whole 
pounds, but, change it into shillings, and, if need 
be, into pence, and, even into iaithiugs, and then, 
you iind that you can divide it. And this changing 
is called Reduction, and you have here the use of 
the rule in the cases of reducing bundled weighla 
aud quarters, into pounds; ana pounds sterling, 
iiilo sfnlliiigs, i)ence, and farthings. 
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228. There is yet, however, another mode of 
Reduction. That of which we have just seen 
examples, consists in the tringiug down of larger 
denominatious into small£r, and it is, therefore, 
called, Reduction Descending : but it may be, that 
you have the quantity of goods stated in pounds, 
and the cost thereof in shillings; thus, 6301b. of 
guin cost 883 shillings, and you are desirous of 
having the weight stated in cwts. qr. lb., and the 
cost ill pounds sterling. Now this, requiring a 
process the conti'ary of the former; this being a 
changing of the money, and of the weights, from 
lower into higher deuominations, is called Reduction 
ascending : and, so, there are Reduction ascending, 
and Redaction descending. 

229. This rule, which consists merely of certain 
methods of changing the denominations of quan- 
tities, for the purpose of more convoniently working 
to some particular end ; this Reduction I am here 
introducing into a somewhat new situation. And 
it may, therefore, be proper to say a few words, to 
account lor so iatroducing it. By all other authors, 
I believe it is inserted, either before, or after, the 
four rules, of addition, subtraction, multiplication, ' 
and division, in compound Arithmetic; and, in thus 
placing it, at< if they could not determine which is 
its proper situation, the authors seem to be pretty 
equally divided. I, following the course which! 
have heretofore pursued iu these lessons, that is, to 
treat of the several branches of the art as they 
naturally arise, and a& they become useful to the 
learner, determine to introduce Reduction here, 
after Addition and Subtraction, which, in strictness, 
are the fuudamental rules ; before which rules, I 
liave found no occasion for it, and, immediately 
after which,! find that we shall have that occasion. 



REDUCTION DESCENDING, 



, as I have stated, is the metht __ 
which quantities of any description are brought 
down from any higher denominations in which ^eif 
may be described, into other denominations of lowef 
quantity or value : as, in money, it is the briu^in^ 
of pounds into shillings, these into pence, and pences 
into farthings; in weights, it is the bringing *a 
tons into hundred weightt^, these into quarters, audi 
quarters into pounds ; and so on. 

231. Now, to effect this reduction; the thing' 
you first do, is, to notice the denomination in whim 
the quantity to be reduced is already expressed j, 
as, suppose it were a sum of money, you notice, 
that it is expressed in pounds ; and, pounds, there- 
fore, is the denomination in which the money stands} 
nest, you consider, into which denomination yott> 
would reduce it ; that is to say, would you bring 
the sum into shillings, into pence, or would yoilf 
bring it into farthings ? If you would bring it iutO; 
shiUings, you, then, of course, multiply the namhes. 
of pounds by 20 ; that is, by the number of shilling* 
ju a pound ; if you would bring the shillings into- 
pence, you multiply them by 12 ; or, had you to 
reduce the pounds at ouce into pence, you m^fatj 
if you chose, multiply by 240, which is the nui^j^ 
of pennies in a pound. To bring tons into hundred 
weights, you, in like manner, raidtiply the numbet' 
in which you have them stated, by 20 ; to brin^^ 
the hundred weights into quarters, you multiply 
them by 4 ; and, to bring these into pounds, you, 
of course, multiply by 28. ' 



REDUCTION. 

232. All this isvevy simple. But there is another 
point or two to notice, hel'ore we pass on to the few 
examples which I have to give. The case ahove 
statec^ that is, the reduction of pounds into lower 
denominations, gives us no instmction as to the 
mode of proceeding when the sum to be reduced 
consists of pounds, shillings, and pence. Let us 
here, then, annex some ligures for shillings and 
pence, and attend to the method of working. 

233. In this manner £ t. d. 
may this sum of £5 5,7,6 
7s, 6d, be reduced into 20 
shillings, and iuto 
pence : that is, by 
writing underneath, 
and so adding in the 
odd money at each step, 
But the established 
manner is, not so to 
bring down, and so to 
add in, the odd, or 

fractional parts, Ijut to 

add them into your sum thus. On multiplying by 
20, you remember that you wiite down a cypher in 
the unit's place, and then mul- 
tiply by the 2 ; here, however, £ t. d. 
you have another figure to take 5.7.6 

this place, that is, the 7, which, 20 
therefore, yon write down as TTI 

you see it here done, and then 

Sroceed to multiply by the 2, 
text^ yon reduce the shillings 1290 

into pence, by multiplying them 

by 12; saying, "twelve times 
seven are eighty-four, an<J the sixpence, to bring 
■ down, make ninety," write down nought, and carry 
nine, " twelve times nought is nothing," so write 
down the nine ; then, " twelve timea oo£ lax*, 
twelve." And so the suni is Aouc 



100 


hining>Id«S 


7 


nHnhtiOTni 


107 


oMl •hUIiiigi 


12 




1284 


IKDCe In 107.. 


6 


rooglii dDYD 


i2yo 





BEBUCTI0I7. 

284v It must be unnecessaiy to increase the 
number of examples. I will here work one or 
two more; the manner of doing which you will 
ccorefully obserye; always bearing in mind, that 
the principle on which this rule proceeds is, the 
multiplying the sum, or quantity to be reduced, by 
such numt>er as the denomination into which yon 
would reduce it, is contained in one of the hi^ier 
•denomination £il>m which it is to be reduced^ 
as is shown in the foregoing, and in the followin&; 
examples; bearing this principle in mind, tod, 
with a little care and attention, working, the few 
sums which follow> you will become the easy 
master of this rulCb 

^ s. d. 

(2) Reduce 1763 . 14 . 2J into farthings* 

20 

35274 the 14 JhiUiogB brought dowik. 

12 



423290 the ad. brought do^n. 

4 



1693163 the id. broaght dioirn. 

Tom, eiJDU qr, lb. 
{2) Reduce 837 . 16 . 2 . 19 into pounds. 

20 

16756 the 16cwt. bnmght down. 

4 



67026 the 2qn. brought down. 
28 



536227 the 19 lb. brought down. 

134052 



1 876747 total number of poondi'. 

■ I* ■ r, . 



HEDDCTION. 

(4) In 313 French ells, how man; nails i 

(5) In 213 quarters, 5 bushels, and 2 pecks, how- 
many pecks i 

(6) Reduce £1368 13«. 5l(i. to shilluig:^, \)ence, 
and i'artbin^a ? 

{7} lu £1932 173. 6d. liow niauy farthings? 

(8) Reduce 6^7 tons IScivls. 3qrs. and 23/4*. 
to pounds. 

(9) In 975 torn 16 cwts. 1 5 lis, how many pounds ? 

(10) In 16951 ounces, \S pennyweights, and 15 
grains, (troy weiyktj how many grains ? 

(11) Reduce 109 pounds, 7 dra/ns, 2 scruples, and 
Ibgrains, fapotkecariesj to groins? 

(12) In 08 years, how many weeks, days, hours, 
and minutes ? 

(13) Five statute acres form the Necropolis, a very 
fine burying ground, near Liverpool. In this piece 
of land, how many roods, poles, yaids, and feet ? 

(14) The other splendid and romantic burying 
ground, at the south end of the town, called St. 
James's Cemetery, formed in the ravine of a former 
stone quarry, and calculated to divide into abont 
fifteen thousand graven, besides upwards of one 
hundred- cataxjombs or vaults, hewn out of the solid 
rock ; this interesting place, with its exquisitely 
chaste and beautifij temple, its plantations, its 
winding paths, and varyinaf acclivities, spread over 
about eight statute acres of land. In ibis space, 
how many roods, poles, and yards are there i 



EEDUOXION* 

(15) In the degree, which is 69i imles> how many 
poles, feet, inches, and barleycorns ? 

(1(8) The circumference of the earth is divided 
into 360 degrees ; in this circumference, how niany 
miles, how many furlongs, and how ms^y inches ? 

(17) In 17 butts of ale^ how many kilderkins, 
gallons, and quarts ? 

. (18) In 26 pipes of wine^ how many gallons and 
quarts ? 

(19) The diameter of the earth, from the north to 
the south pole, is estimated at 2633 leagues ; in this 
length, how many miles, furlongs^ and yards ? 



feEDUCTlON ASCENDING. 



235. As Reductioti Descending is performed by 
Multiplication^ so this^ our present rule, is performed 
by Division. For instance : In the example first 
given^ in the foregoing rule> we reduced a certain 
sum intb shillings, and then into pence ; let us here 
reduce thie pence back again, first into shillings, and 
then into pounds ; which is to be done by dividing 
the pence, ^t by 12, ftJie number of pennies in a 
shilling) and then l^ 20, (the number of shillings 
in a pound J And in this manner, which, as you 
see, is the reverse of that in the last rule, are all 
sums in Reduction Ascendixig^ to be worked. 

236, The process will be well learned by workings 
amongst others, some of the sums given in the last 
iTile back again, and this^ therefore, 1 propose to 
^ave dofte in the foUowiiig 



. REDUCTIOir. 
EXAMPLES, QUESTIONS, ftc. 

(1) Reduce 1290 12 ) 1290 
pence into pounds, 2*0 ) .10*7 . 6 
&c. £5.7.6 

(2) In 1693163 farthings how many pounds ? 

The chief matter to he noted ia 4 ) 1693163 
thete firi t two sums, is the man- r — ■ 3. ^ 

ncr of Cttrrying out the remain- 1* ) . 42o2 w f ' 

ders ; all of which will now bo 2'0) . . 3527*4 . 2 

understood, on mere inspection, ^-^ ^ 

by the attentiye learner. £ 1763 • 14 . 2f 

(3) Reduce 1876747 lb. into tons, &c. 

28 ) 1876747 ( 67026 namber of quarters to be diWded by 4. 

168--- ' . 

2'0)1675*6 . 2 cirt8,aB4qrtri. 



196 


196 


•••74 


66 


187 


168 



837 . 16 . 2 . 19 toai, tflrts, qw. to* lbs. 



19 remaining ponads carried opii 

(4) In 304481 pennies, how many poundd t 

(5) Bring 14688 quarts into butts of ale. 

(6) Reduce 24624 nails, fcloth tneasureyf into 
French ells. 

(7) Reduce 716927 grs. Ciroy tffeightjiat/o ounces 



EBDXJCTION. 
(6) In 628215 grains (apothecaries) how many 

(9) lo 437 French ells of cloth, how many 
"^^ish ellB? 

(10) Reduce 3681 Flemish ells into French ells, 
md then into English yards, quarters, and nails. 

3as require b little of that considiiraljoii wU«h 
queitioiifl occumug iq reaL buBinesB, muat be expected 
demaod. Tbua, niLli regard to the niatb, you coaBider wt 
rdntioD, ni to quantity, the French and English eltc bt^ 
to cuch other. On referring to tho tabic, ^ou find, tlMt S 
qaarters of an Englisb yard, make an English ell, and, ' ' 
there are 6 quarters in tlic French ell, the method of proc 
iog, in this question, then, ia, to reduce the French ells int 
quarlen, bT^multtptfing by 6 ; and then to bring the qautei 
into Englifb etii, b; dividins them by 5. 

IB four following prnpositinns, also, nro such as occur in rul 
buaineaa, nnd require a liltt« thought. To look at tbe first of 
them , you will boou see that nil you have to do ia to multiplr 
the nuBibcr of dtitlars by SO, which Is the oumber of Eogliab 
pence stated to be in esch dollar, and then, having their Tains 
in peace, you know bow to bring them into pounds. 

f (11) Reduce 62873 dollars into pounds sterling, 
'Wiat U, English poundsyj each dollar being rated 
tt 4«, 2c;. 

' {12) What is the value, in English money, of 
W35 Napoleons, (French) each Napoleon beinj^ 
'- til 15j. lOirf. ? 

(13} Ih 4175 American e^les, how much English 
money, the eagle being 5 dollars, and the dollar 
rated at 4«. \\d. f 

t;.(14) Reduce 5273 new Louis pieces (Fre/tch) into 
%gliBh money, at I5s. lOld. each piece, 




COMPOUND MULTIPLICATION ; 
Or Mwlliplication of Money, WeighU, % Measures. 



^^Toi 



437, Again, it may be said, as I have said in the 
imnieiicement of Compound Addition, that " this 
branch oi our subiect, after what we have learned, 
ought to be a very easy matter. Calling to mind 
what is said in paragraph 198 to 210, dh the nota- 
tion of compound numliers, and especially what is 
said in paragraph 207, on the necesaity of ascertain- 
ing, in the tirst instance, the manner m which the 
money, the weights, or the mea.'iurea, which we have 
to calculate, are divided ;" doing this, you will 
enter witli great ease and pleasure on the practice 
of this rule. 

238. To multiply, you recollect, is, in a ceitain 
sense, to repeat, that is, to re-teU, or Te-oount, and 
numbers may be said to be re-told, when they are 
multiplied : as, for example, a number may very 
properly be said to be tmice-told, or thrice-told, wh«ai 
It is multiplied by two, or by three. And, as it is 
thus with mere numbers, so, also, is it with sums of 
money, with weights, and with measures, of any 
descriptiou ; any, or all of which, may, by this rule, 
be multiplied, or told orer, twice, or any larger 
number of times, and the amount, or product of 
such multiplication, be th«i'eby stated in a single' 
line. 

239. Let it be that we have to multiply i£2 \Os.ed. 
by 2. We place the multiplier, as we do iu simple 
arithmetic, right under the low eat figore-of the mnl- 



COMPOUND MULTIPLICATION. 

tiplicand, and, beginnmg, also, as we do there, to 
multiply that lowest figure Jirst, we say, in this 
sum, " twice six are twelve" but, and mark tliis dis- 
tinction, these twelve are pence; were it seven pence 
that we were multiplying by two, we should then 
have fourteen pence, which, being one shilling and 
two pence, we should, as you will recollect, accord* 
ing to instructions in paragraph 202, set down only 
the 2, in the place of pence, and carry on the shilling 
to its proper place. However, to return exactly ta 
our sum : it is twelve pence that we have, and nothing 
over : naught, therefore, that is, cipher in the pence 
place do we set down, and, hearing the shilling in 
mind, we proceed with oui- work, saying, tu>ice-len 
are ticentjf, " and one makes iioenty-one ;'' out neitba 
are we to write down the -21 shillings : no ; we se" 
down tlie odd shillings ; we should set down 19, i ^^ 
there were niiieti:en of them ; bui, as you recollect^ 
we only set down the odd money, always carrying 
on, from the pence, as many shillings as we cad 
make up ; and from the shillings, as many poanc^ 
as we can complete, thereby keeping our accounia 
cleai', by preventing the pence liom exceeding; 
eleven in number, and the shillings Irom exceeding 
19, however numerous, and however large the Biuns 
may be that we are adding or mtiltiplying together. 
But, again to return to our work ; we set down the 
odd shilling j aud carnjing the pound, we say^ 
"twice two are /our, and one makes Jl.ve," and so we. 
set down 3 in the place of pounds, and th^ Eum is 
completed. You will now be able to work any of 
the following sums, without further instructions j 
for, as to the pounds, did they, in the multiplicand, 
run up to thousands, or to millions, you wonla 
treat them as you do simple numbers, multiplying 
them aud carrying the tens, until you should have 
disposed of them all. And, as to weights and 
measures, of any description whatever ; keeping 
your eye on the peculiar notation oi those that you 



COMPOUND MULTIPLICATION. 

may be multiplying ; be;;iiinitig with those of the 
lowest deuomiuatiou, and carrying on all that you 
«aD to the next higher, duing this, and setting down 
the odd numbers, as I have just ehowu, and you 
will iind no difficulty in these sums, 

(1) Multiply =£"135 12s. 7d. ^"133 125. 7d. 
by 3. 3 



(3) What is the product of =f21-l Gs. 9rf. multi- 
plied by 5 ? 

(3) A farmer has expended, in money, on his 
household =£'217 15*. 8rf. per year, for seven years; 
what is the total money so spent in the 7 yeais ? 

(4) A field of nine acres, sown with wheat, has 
produced a crop of 2qrs. 7bus, 2pks. to the aere ; 
what is the total produce on the 9 acres ? 

(5) Eight pieces of cloth contain 2Byds. ^qrs. 
Znalts. each, "What is the whole quantity of cloth ? 

(fi) At ^18 I7s. &d, each, how much will eleven 
oxen come to i 

(7) Twelve men are eaga^d by the year, on 
wages of twenty-five and a half-guineas each ; 
wliat ia the total amount for the year, 

Tliii Bum you mtist, of couree, commeace, by sUtkig, iii pounds, 
iihilliDf{8, imd pence, the ycnr's wages for one m&a ; nod then 
multiply by Ibe siiraber of laea. 

»lhe followiog, I propose to mBlliply a compound sum by 10. 
You will lecollect tiial an abstract, or simple number ia thus 
, BiDltiplied, merely by lanexing a cipher to the right-fasnd tht^reor, 
IX eiplainud <a paragrapb S5. But we do not so multiply % 
compoBDd sum : on the contrary, ve proceed, witb lea linii.i, 
just u we do with any otb«r number. 

(6) Ten hogsheads of sugar, each weighing, on 
the average locwt. Sors. 17/fi. what is the tola! 
weight of the tea hog^Tieatls ? 



COMPOUND MULTIPLICATION. 

10. Thus you have learned to multiply compound 
B by numbers Irom two up to twelve, but not 
. higher. To multiply by higher numbers rt- 
ires a somewhat different mode of proceeding. 
e of the methods is, to reduce the compound bub 
. ts lowest denomination, you then have it in the 
■^ape of a simple number, and may multiply it i 
any long number. Tlie other method is, to £a 
submultiples of }t)ur multiplier; submultiples noa 
of which exceed tweh-e, ana, with these smaller ani 
more convenient numbers in succession, to multiplT 
the compound sum. I will here exhibit botn' 
methods of working on ope sum ; proposing that 
it shall be, the multiplication of ^16 13«. 7d, )jt 
'22a. You will see, in the hrst method, that 
reduce the sum of money from its compound t 
into pence, then apply the whole multiplier to it: 
and, having found the product, reduce that infl 
pounds &c. Whilst, in the second, having louHi 
that 5x5x9 =225, I multiply the money by theai 
niunbers, successively , and thus tind the sameproducf 
pf these two methods we may say, that one is I 
W>6ck on the other; that oue proves the other; ant 
vat both are, therefore, good and useful methods. 



MelboJ. 16 



d. 



^''^"l™5r.'r&, 



rraph HI, i-e. 

5 )_225_ 
5 ) 45 



223 


M™M. 16 13 7 


20013 


5 


8006 


83 7 11 


800(i 


5 


12) 900875 


410 19 7 


S'O) ■7505'6.3 


9 


i:3752.16-3 

L 


^'37 52 16 3 



COMPOUND MULTIPLICATION. 

241, One other point remains to be spoVen of, 
and then I leave you to finish youreell' in this rule, 
by the practice which you will lind in the few suma 
which tollow. The point I have to explain is, the 
method to be adopted, when you would do the work 
by submultiples, and yet have a number wherewith 
to multiply that cannot be thus evenly divided : as, 
for example ; let us have to niulliply the same sum of 
money, as this on which we have juat been working, 
by 221, which is a number not to be divided in the 
manner I have just proposed. This 221, as you 
will observe, is less by 4 than the former multiplier; 
but if you choose you may use the former multiplier, 
or rather, the submultiples thereof, as is dojie in 
the last case of working, and from the product 
Bubtract 4 times £IG 13s, 7d. and thus will you 
have a correct result : or,yoamay adopt this method; 
unable to find submultiples of 221, you take them of 
the even number next below it, that is, of 220 ; these 
are 5, 4, 11, which pioduce J^S669 8s. 44. being 
£16 13«. 7d. X 280, or once £l6 13s. 7d. short of 
the sum to be found : but you have that sum by 
adding tUis once £l6 13s. 7d. to the product ; that 
is £3669 Ss.4d. + £l6 13s. 7rf.==f3ti8fi Is. lid. 






I) Multiply j^23 15s. 4. by 164. 



XI 0) What is the product of £31 12*. 2rf. 
multiplied by 221 ? 

(II) What ia the weiijht of 463 Hogsheads of 
Sugar, the average weight of each Hogshead being 
14cM'(. Sgrs.-23lb. 

I (12) Multiply l%cwt.iqrs. lO^J.by 672. 



ini 



COMPOUND DIVISION ; 
Or Division of Money, Weights, and Measures. 



242. This is, of course, the reverse, exactly, « 

e last rule. The sums, generally, are to be statq 

a the same raanner, and, frequently to be workt 

1 the same manner, as are the sums with \ ' ' 

re uow familiar in the division of whole nui 

that is, when the divisor does not exceed 1! 

then the sam is within the mle of short divisioi 

1 state the dividend jest as you happen to haT 

, in its several denominations, whether of raoaef 

ghts, or of measures, and, drawing a lii 

tefore and carrying it underneath, you prefix tl 

tHvisor, as you see it done in the annexed esompll 

tnd so divide the sum as you see it here doue ; uu 

J divide it thus when 

ihe several denominations £ s. 

^ipen thus evenly to iit, 7 ) 1652 14 

r to be divisible by your 236 2 



243. But, it is scarcely necessary 1o say that, tlu8 
Jilting of the divisor and dividend, is a thinf 
to be expected. In this example, I have ptir 

isely framed these terms thus to fit, in order tha 
Tou might, in the first instance, see the process ii 
its clearest ibrm. Let us now make a little altera* 
tion in these terms, and let the dividend stand si 
you see here. In this case, 

you see, that having £ s. d. 

iflivided the pounds by 7 ) 1653 

we 7, we have one remain- 

ig, that is, one not yet 




^^ COMPOUND DIVISION^ 

(livicled. But we have undertaken to divide ihe 
whole, and it is to "be done thus : the one remainmg 
being one pound, reduced into shillings, becomes 
twenty ; and having it thus, we can proceed with 
our work. But, looking a little before ub, we find 
that there are three more shillings to be divided, so 
we add the twenty and the three together, saying, 
" seven in twentif'three ? three times, and two over." 
And, setting down the three, which are, of "course, 
shillings, in the shillings' place, we call to mind, 
that the two which we have now remaining, being 
shiUinga, when reduced, make 24 pence ; and, again 
looking before us, and finding the 7 pence waiting 
to be divided, we put them to the 24, saying, "seven 
in thirty^one? four times, and three remain ;'^ which 
three, pence, reduced to farthings and divided, give 
us the quotient which you see above, 

244. One other example, or two, will suffice to 
make tliis matter easy to you. Let us have one in 
cloth measure, and one in our avoirdupoise weight. 
And then, calling to mind, or, unless you have a 
perfectly clear recollection of it, i^eading again what 
is taught in paragraphs 205, 3 and 7, concerning 
the notation of money, weights and measures, you 
will trace the working of these, and will, with ease, 
follow the example given iu them, in your working 
of the few simis which immediately follow. 



(1) 8 ) 2331 3 2 _ (2) l2 ) 5077 2 
2(il 1 \l ' 423 Q 14 



After 

I 



\e cwt5. jrou bare one left, wWcL.lieing four qiilutera, 
a with tlie Iwo qaartcra which follow, nmount to it 
number inEBcieBt for jour lUviaor j joa, therefurc, wri(« ■ 
_!_!.__ -ji jjjg place of qra. ; and then, with your pencil, on m 
pari of yonr alutc or pnper, redncing the quarters to 
;)NiiiaclB, yon Rod yoa hnrc ifiB, irhlch, diilited by 13, giTe the 
•quotient you see. 



■vrhi 



COMPOUND DIVISION. 

(3) A tradesman expends in his domestic affain,. 
in seven years, £1524 9s. Sd. What is the jeailj 

[penditure ? 

(4) Eleven oxen cost i'ao?. 12s 6d. Whi 
le average price of each ox ? 



(5) Eight pieces of cloth contain Z29yds. SyrK 
\bX is the length of each piece i *" 

(6) A crop of wheat being 2llbm. 2pk8. grown, 
in a field of nine acres. I desire to know, what ' '" 
is per acre ? 

(7) Ten hogsheads of sugar weigh, together, 
159cwU Oqrs 2/6. What is the average weighr 
per hogshead 

(8) Twelve butts currants weighing 227 cwt. 3 qrx, 
16 lb. What is the average weight of each 
hogshead i 

245. So much for the division of compound terms, 
by numbers not exceetlin^ 12 ; that is, so much for,- 
Khort division, in compound nurabei's It yet re- 
mains foe us to speak of the methods of proceeding' 
wheu such terms are to be divided by higher nam- 
bers. Some of these methods, as you will anticipate; 
are just the couuterpart pursued under correspon- 
dent circiun stances, in the multiplication of com.^ 
pound numbers, and described in paragraph 239. 
There you learn, that you may proceed by reducing' 
the several tei-ms to their lowest denomination. And, 
as it is thus in multiplication, so it is in division ; 
in which, having your terms so reduced, you divide 
as in simple division: or, when your divisor is a 
multiple of some suitable small numbers, but only 
then, you may, if you prefer it, divide the terms as 
they may happen to stand, in thtir several denomina- 



■ COMPOUND DIVISION. 

tionB. These two methods of treatment are exhibited 
below, in the second and third examples respectively. 
But the simplest, on most occasions, is the method 
shown in the first of these three examples. In it 
you see, that the sum to be divided is written down, 
and the whole divisor applied to it at once, that the 
pounds are divided as far as they will allow of 
division, and that the remaiuder is then reduced into 
shillings, the shillings in the dividend being brought 
down at the same time, and that, then the shillings 
are divided. But a mere inspection of the example 
ivill put you into possession of the entire process. 
It will, however, be well to work the example your- 
self, ou your slate ; after which, you will confirm 
yom"self in the understanding of the rule, by care- 
fully stating and working tie few sums afterwards 
proposed. 

(8) Divide ^"3752 . 16s. . Sii. by 225. 



3752 . IS , 3 



329) 9a06-TS(40a3 = £lG, 13.7 
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COMPOUND DIYISIOK. 
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(9) Divide £5263 14^. lOrf. + ^2307 16s. 84. 
by 306. 

(10) Multiply c£l730 3*. 7d, hf 93, and divide 
the product by 274. 

(11) Divide 6S06tom. 13t?fr^ iqrs. Vflb. by 186. 

(12) Wliat is the result of 316 tons.. 17 cwi. 1 ^. 

5 lb. multiplied by 27, and divided by 315 ? 

(13) Divide 7360 qisarts, 7 busMU, alid H, peehy 
by 431. 

(14) Multiply b^ds. iqrs. B^ife. by 840, tod 
divide the product Dy 732. 

(15) Multiply 20 yc^ Sqf^. by l75; to th6 pro«> 
duct, add 267 yds. and divide the amount by 574w 

(16) Add 3516 fr^r^. 5lms. S pecks^ to 278 qrs. 

6 bus. 2 pecks, and mvide the sum thereof by 714. 

(17) Add 523 tons' 14 &Wt^ 21 lb. to 3126 tens. 
12 cwt. 2 qrs. 167J., and divide the amount by 483. 

(18) What is the five thousandth^ two hundi-edth, 
and thirtieth jpairt of ,£27658 12*. Sd.? 



MULTIPLICATION O^ F^ET, INCH£S> *g. 

Or the computation of builders', and of other 
artificers' work, commonly trfeated of under the 
names, Ditodecimals^ or Ctoss MuU'tplication ; of 
this I shall treat at the end of the lesson on 
tlie working of Decimals'. 



OF 

PROGRESSION AND PROPORTION, 

AND OF THB 
BATIOS OF IfUMBERS. 



946. It may be advisable to apprise the reader, 
that this lesson will be directed, not to the practice, 
but rather to the principles, or to that which may 
with propriety be termed tie science, of this veir 
important part of arithmetic ; that is to say, it will 
be a dissertation on those principles on which cal- 
culations proceed, in all those rules which have the 
adjiatment of proportianf for their object. Rules, 
which, in the books, are treated of under the several 
names of Rule of Three, Sin^e, Double, Direct, 
and Inversej the Chain Rule, or Compoimd Propor- 
tion; luterest; Exchandjes; Fellowship; Brokeraj^; 
Baiter, and some others, which are mere applica- 
tions of the rule of Proportion ; in none of which 
rules, if he make himself master of the principles 
treated of in this lesson, will the learner find any 
difficulty, even though the name thereof may never 
beiore have struck his ear. 

247. The lesson, however, being on the principles, 
and, notwithstanding that it is, therefore, if duly 
conducted, most valuable, and interesting, yet is it 
one which the learner, who may be desirous to 
hasten onwards in the mere practice, may pass over 
■ 11 the first instance ; but I ought to assure him, 
'1 if he take an early opportunity 
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PROGRESSION AND PROPORTION. 

of returning to it. And I flatter myself that he will 
not think his attention unrequited. To proceed, 
then, with the lesson : 

248. Progression is advancement ; enlot^emi 
increase. And the word is applied to the mani 
in which any series of numbers increase by a _ 
sort of regular and orderly progress; as do 2, 6, 10, 
14, 18; or 5, 7, 9, U, IS ; or 1, 2, 3, 4, 5 ; each of 
which lines, or series, of figures increases, as you 
see, at each step, by the repeated addition, in the 
first, of/ow7',in the secoDd,_of too, and in the third, 
oi one. And the word progression is, also, applied, 
although not quite so properly, to series of niunbcrs 
which, in a mode equally regular, decrease as they 

!)roce£^, as do 19, 14, 10, 6, 2. And, whilst the 
brmer may be called increasitu) series, those of the 
latter description are called decreasing series. ~ 

240. But there is another mode of progression, •] 
mode in which the increase is produced, not by ih> 
repeated addition of one number, but by a repeated 
multiplication by one number, as in the following 
eeries, 2, 8, 32, 128, 512, and so on; the number_ 
with which we multiply, in this instance, bei 
four. 

250. Now these two modes of pn^jession hart^ 
as different tbings ought to have, different names. 
That mode which is produced by Addition, is called 
Arithmetical Progression ,- whilst that which is pro- 
duced by Multiplication, is called Geometrical Pro- 
gression. The reasons for adopting these two nanies 
are not very obvious ; and to inquire into those 
reasons would lead us out of our course. But it is 
necessary thus to distinguish the two modes. With 
regard to the numbers, or, as they are called, Terms, 
forming both the modes of progression, they have 
several very curious, and some of them very vfuuablfi ~ 
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properties ; of which properties, however, I shall 
here, at least, say but little more than I ihiuk 
requisite to lead clearly to tlie principles of some 
of the ensuing; rules. 

251. In the first place, with reg;ard to any series 
of numbers increasing, or decreasing, in arithmetical 
progression, thus, 4, 6, 8, or 8, 6, 4, it is to be 
observed, that the first and the last number in each 
series, added together, are eii[ual to twice the middle 
number. And the reason ol this, as you cannot fail 
to see, is, that as the numhcrs increiase, or decrease, 
by even, or equal steps, eo the number oa one side is 
as much more, as that on the other side is less, than 
the middle number ; so that, put the two together, 
and they make twice the middle number : ana this is 
true of every such series, whether the steps by which 
numbers increase or decrease be gi'eat or small. 

252. But this, which is true with regard to scries 
such as the above, consisting of three numbers, is, as 
implied above, likewise true of any other regular 
series of numbers or terms, however extensive the 
series, and whether the increase, or the decrease, at 
each step, as I have just stated, he great or small. 
For, let us suppose a series of terms consisting of a 
thousand ; or rather, in order that we may have a 
middle term, let the series consist of a thousand and 
one. Is it not evident, that as there will be five 
hundred steps of inci-ease on one hand of the middle 
term, and five hundi-ed of decrease on the other, 
every step being equal ; is it not evident, that 
what is lost on one hand is gained on the other ; 
and that if we add the last term on each hand 
together, we shall have, as in the above short series 
of three terms, just twice the middle term. And, 
on this principle it is, that in measuring the 
trunks of trees, as timber, the measurement as to 

fc thickness,' is taken by fflrilmtg them aiound the 
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^ddle, that is, at an equal distance from each end 
aid this is regarded as the true measurement, or u 
, is called, the average thickness ; seeing tha^ 
ihatever the trunk may lose by tapering towardi 

me end, is gained by it&iuerease towards the other 

S5S. Again, that which is true of the tw< 

leme terms of a series of numbers, whether tha) 

ies be long or short, is true of any other Iw 

ms, taken one on either hand, an equal iiuinb« 

of steps from the middle terra. And this is true o . 

all such pairs of terms, for the reason above stated ; 

namely, that as much being gained oo the one hand, 

at eveiy step, as is lost by every step on the other, 

any two terms taken at an equal number of step* 

from the middle term, will be etpal to any two other 

terms taken in like manner, however near, or 

[however distant from the middle term ; and equal,- 

"■ I, for the same reascin, to twii,-e the middle term. 



354. Yet, again : take a line of four terms ; thua^< 
5, 6, 7, 8. Now here is not one, but two middlel 
terms, and the extreme terms being each equally 
distant from the middle terms, whatever tme extreme 
fails short of the two middle terms added together, 
U made up by the other extreme ; so that, the two 
extremes are rgual to the itto means ; for, by this 
name, *' means," are these middle terms called. And 
this, which is true with regard to this series, is, for 
the same reason, true with regard to those of aoy 
other series ; and true, also, with regard to any other) 
two terms of any other series, such terms being- 
takeu thus at equal distAcce from the two middlei 
terms. 

255. A consequence of the relationship thits 
existing between a series of numbers of this 
description is this ; that if we be informed of three, 
of almost any three particulars respecting such 
jeries, we can tell all the other particidars respecting 
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it. Ab, for example, if we have the first and the 
last terms, and the sum of the whole, we can then 
tell the number of terms, and the rate of increase 
at each step ; or, as it is called, the rate of 
progression. Again, having the first term, the rate 
of progression, and the number of teims, we can 
tell the last term, and the simi of all the terras. 
But here is quite sufficient for our present purpose, 
in arithmetical progression. And, so, now for the 
other, and more important kind of progression ; 
that is, when the increase is produced hy a repeated 
multiplication hy one number, which, as oefore 
stated, is called. Geometrical Progression ; a mode 
of progression which produces numbers bearing a 
very different relationship towards eaeh other fi^m 
that which is producea by the successive adcUtion 
of the same number to each successive term. And, 
for the pui-pose of more distinctly markiug this 
difference, let us here set dnwn a series of terms in 
each of the modes of progiession. And, further, 
in order that the difference may be most distinctly 
seen, let us, in each series begin with the sams 
number, and let the increase be made in each by the 
use of the number three : thus, 

5, 8, 11, 14, 17, 20, 23, Arllhmelkid Pn-gr. 
5, 15, 45, 135, 405, 1215, 364&, Gmntttrical Progr. 

256. Now, the vast increase which the latter 
series makes, compared with the former, is not the 
point on which I have to remark, hut, in the first 
place, the difference in the relationship which the 
several terms bear one towards another. On 
looking at the first, or arithmetical series, you can 
scarcely say that any one of the terms is twice as 
many, three times as many, four times, or, indeed 
any number of times as many, as any other term ; in 
short, no one term, scarcely, will help to produce, 
nor can it be the product ol any of the others ; or, 
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if, occasionally, such a relatiousiiip do exist between 
any oi the tenoB, it is quite accidental. Far other-, 
wise, howeve;-, is it with the terms which form the 
other series ; amongst these, each t£rm is a ^factor 
of all that come after it, and a prodtict of each and 
ot all that (fo before it; so that the whole seiies, 
from the first to the last, however loug it may be, is 
linked together by a kiuJ of proportioo, one term 
being exactly three times, nine times, or some other 
number of tmies, gi-eater, or less, than any of the 
others. And these, with seveiul other interesting 
and very useliil qualities, belong, not peculiarly W 
the series of terms that I have here laid before you, 
^^^it to any other similar seties, whatever their length, 
^bl^atevcr the terms, or whatever the number bjr 
^Kjuch, at each step, they mciy be increased. 

257. Series of numbers increasing by geometrical 
progression afford problems similar to those of which 
we have spoken in the other mode of progression ; 
that is to say, having Euiy three of the properties of 
any scries; as the first, the last, the middle terra, oFi 
t«rms, the smn of the whole, the rate of increase^i 
the number of terms ; having any three of thesoj 
properties, we can find the rest. But, again, these 
are not the important points at which I am aiming; 
the great matter, Iliose points for which, almost* 
alone, I have introduced this branch of arithmetic 
into my book, are now to be treated of. 

268. On reverting to the geometrical series of 
terms before given, you see, that whilst 5 multiplied ] 
by 3 increases to 15, 136 multiplied, also, by 3, in-. 
creases to d05. Now this 405, though so much 
more than 130, bears the same proportion, bears . 
exactly the same proportion, to this tatter number, 
as does 15 to 5 ; tliat is to say, each of the larger , 
terms, or numbers, is three times as large as its 
preceding teim ; and, of course, the contrary, or in 
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more scientific phrase, the converse of this proposi- 
tion is correct ; that is, each o( the smaller of these 
terms is one-third of that which immediately succeeds 
it ; and the proportion between the respective terms 
subsists iu this manner. 

259. Now, a consequence of these relative pro- 
portions amongst numbers is this, that if you have 
a number, for which you would find what may be 
called a relation, in another number, and, that your 
wish is, that the relationship between the two num- 
bers shall be of the same degree ; that is, that it 
shall be equally near as the relationship subsisting 
between certain other numbers, which you have 
already beiore you : a consequence of these propor- 
tions amongst numbers is this, that you are hereby 
enabled, with g;reat ease, neatness, and truth, to find 
out such relation^. And this matter, simple as it 
may yet appear, is the greatest ornament, and may, 
perhaps, be justly pronounced to be the most 
valuable application of the art of arithmetic. Of 
the application we must speak hereafter; at present 
we must direct our attention somewhat more to the 
nature of these proportions, and to the mode of 
discovering, and of forming them. 

260, Each scries of numbers, whether in arith- 
metical, or in geometrical progression, has the same 
properties &s any other series increasing in like 
manner, so that it is immaterial what numbers we 
take as subjects for our experiments and ebserva- 
tions. For the ))resent we will take the geometrical 
series before given, and here repeated: that is, 

5, 15, 45, 136, 405, 1215, 3645. 

You ohsarve, here are seven terms, of which 135 
is the middle term. Now, amongst the properties 
of these numbers, we find these : that the product 
of tlie middle term multiplied into itself, is equal to 



r 



PROGRESSION AND PROPORTION. 






the product of the two extreme terms ; equal, alar, 
to that arising iiom the multiplication of the two 
next terms on either side of it ; these are 45 and 403; 
and equal, also, to the product of the two term* 
next again to them, that is, to 15 x 1315 ; and, in 
short, to whatever length the series were extended, 
the same property would subsist amongst the terms; 
that is to say, that the middle term, multiplied into 
itself, would produce the same sum as would be 
produced by the multiplication of any two terms in 
the series, such terms being taken thus, in a sort of 
pairs, one on each side, at an equal distance &onk 
the middle term. And, iiirther, be it obserred, that 
as this is the case with eveiy series, consisting of aa 
edd number of terms, the same properties exist, and 
the same relationship also exists, in series that have 
an even number of terms, and in which, cOBse* 
quently, we find two in the middle : that is to say, 
the multiphcation of these two terms produces, in 
like manner, a sum equal to that produced by any 
Other two terms in the series, such two terms b^^ 
' lien on either hand, and at equal distance fix)m 
le two middle terms. 

261. The next property, in numbers of thi» 
description, on which I have to remark, is this ; I 
have before stated, that any two adjoining terms, in 
any regular series, bear the same proportion towarda 
each other, as do any other two terms, similarly 
situated ; that is to say, turning again to the series 
on which we have been observing, 5 and 15 bear 
the same proportion towards each other, as do IS 
and 45 ; as 45 and 135 ; as 135 and 405 ; and sO' 
on, through the series. Nor is this sort of relation- 
ship conhncd to terms immediately adjoining each 
other, but exists, in like manner, between those 
taken at similar distances from each other, whatever 
the distance njay be: thus, if we take every other 
term, 5 and 45 bear the same proportion toward» 
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each other, as do 15 and 139; and as do 45 and 
405, and so on ; or if you take the terms at a yet 
greater distance t'roin each, other, as IS and 405, 
which hear the same propoitiou towards each other 
aa do 5 and 135 ; as 45 and 1215, and bo on. And 
thus it is, and thus will it always be in every geo- 
metrical scries of numbers. 

262. Here I hnd it expedi^it to state, that nmn- 
bers employed for these piirpoaes have their proper 
names. Generally we coll them terms^ merely ; 
when we take a pair, or, as they are called by some, 
a couplet of terms, and would distinguish the first 
term from the last, we call the^rst the antecedent ; 
that is, the before-going, and that which comes after 
is called the consequent ,- thus, in the two couplets 
last cited, that is, 5 and 135, and 45 and 1215, the 
terms 5 and 45 are antecedents, and 135 and 1215 
oi'e to be called consequent terms. And be it further 
observed, that as these two couplets are said to be 
proportionals, as the letter is compared to that which 
goes before it, so this may be conveniently called 
Uie antecedent proportional, and the other the con'- 
sequent proportional. 

263. In all these cases on wliich we have been 
observing, you will not fail to have seen, that the 
proportion subsisting between the coixesponding 
terms, is of this nature ; that, whilst in every 
instance, the antecedent terms in each couplet bear 
the same proportion towards each other as do their 
respective consequents, so, also, in the terms stated, 
you will see, that the consequents are either three 
times, nine times, or tweijty-seven times, as large as 
theit respective antecedents : as, to turn our attention 
again to the two couplets last cUed, whilst 135 is 
twenty-seven times as much as 5, so 1215 is^ also, 
twenty-seven times as much as 45. And this 
twentji -seven, being the rate, of increase, is called 
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I BATE, or more kamedly, the ratio, of th* 
_ EOpoi'tion subsisting between the two couplete of 
* terms, Again, the proportion may be spoken of inl 
the contrary mode, the terms being reversed, thus, 13ff 
and 5 bear the same proportion towards each otheft 
as do 1215 to 45; or 1215 is to 45 as 136 is to 5; ilt 
which cases, 27 is the ratio of decrease. As to th« 
ratio, whether of increase, or of decrease, it mig^t^ 
be ever so large, or ever bo small ; it might be i 
million times, or only a millionth part, as great, 
or it might be so much less ; still, in proportional 
terms and couplets, all the properties of which I' 
have spoken must and will exist. ' 

th S64. To save the words which I have hitherto 
■oployed in stating tliese proportional numbers, 
wia for the purpose, likewise, of presenting Guch' 
statements more quickly, and more distinctly to the* 
eye, arithmeticians are in the practice of employing 
a few points, which you will find it useful to be* 
familiar with, and to which, therefore, I now call , 
your attention. — On relemng to the last paragraph»i 
you find the following passage " 135 and 5 bear thai 
same proportion towards each other as do 1215 tO' 
45 ; or 1215 is to 45 as 135 is to 5."— Now, by the 
use of the points which I am about to describe, all 
this is presented to the eye more readily, and quite' 
fts cleany, iu this manner. — 135: 5:: 1215: 45 ; or, 
1215: 45:: 135: 5. To explain the points : 

Hie two points mean "is TO;" or "is IN 
THE SAME PROPORTION." 

The four dots, or points, mean, " AS," or 
" so 18 ;" or mat/ he read in any other words ' 
descriptive of tliat sort of relationship which'* 
ndimts between couplets of numbers that are 
prt^ortionals. 
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So the foregoing propoTtional tenns, translating the 
dots into words, are read thus : 135 is to 5, as 1215 
u to ibi and so on. And tliia mode of stating such 
propositions, with the dots, we must henceforth 
generally employ. 

265. Hitherto I have spolcen of these projMirtional 
teima, only as of a regularlj-contiiiued series ; that 
is to say, as in the series given, beginning with 5, 
and continuing regularly to increase hy a ratio of 3. 
Nothing, however, of this sort is required to form 
proportional numbers : numbers or terms may con- 
tinue to increase, or to decrease, in that continued, 
and uninterrupted order, in which case they aie 
called, contintted proportionals : or they may be in- 
terrupted, or broken, thus, 15-45 :: 405-1215; or, 
2-14 :: 21-147; in which case they are called, 
interrupted proportionals, 

266. I have shown, in paragraphs 258, and 263, 
that proportion in numbers consists in the increase, 
or decrease amongst them, being at the same rate, or 
in the same ratio : and in paragraph 259, I stated, 
that the mode of discovering numbers, which shall 
bear the same ratio towards each other, may be 
justly pronounced to be the most valuable applica- 
tion of the axt of arithmetic. Let us, then, proceed 
attentively to the consideration of this mode, in 
order Xo become masters of a process of so much 
importance. 

367. To make our experiments on the numbers, 
or terms, already cited i 15 is to 45 as 405 is to 1215. 
Now, what proportion does 15 bear towards 45 ? 
We remember, indeed, that the former term is one- 
third of the latter ; but, suppose we knew nothing 
of this, how ought we to proceed, in order to dis- 
cover the proportion, or ratio between the two num- 
bers ? The method is, to dMde the larger by the 
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umaUer, and the quotient is the ratio. And, were i 
m^nr object, to find a number that should bear Um . 
Uame proportion to soioe other number, as 45 t\m 
Wto ] 5, the course we have to take is, to multiply ibt 
I'Other number by the ratio, which, is 9, aiid the pn 
li:4tict is the number sought: as, for inslancef let d 
^fetlmher for which we would 6nd a aimilat relatk,^ 
Me 405) this, multiplied by 3, produces 1315; lut 
Mid we want a number in decreasing proportiotb 
E£d we want a number which should bear the sant 
■jproportion to 405, as 15 does to 45, then we divide 
Khe 405 by the ratio, and \hs quotient, 135, is tbi; 
l|himl>er we would discover. So, then, in the fifl 
Vtase, above stated, IS : ^5 i: 405 : 1215; and, il 
Itiie second, 45 : 15 : : 405 : 135. 

ml 268. Tliese, however, as before stated, are not tl 
■ttnly points of resemblance, or of proportion, sul 
■Meting between numbers of this description. In lb 
Mibove we have only shown, that the two consequefl 
Heiiiis bear a like proportion to their two antecedenOi 
bi, that 45 : 15 : : 1315 : 405; whereas 45 ' 
bko, to 1215, as 16 is to 405 ; that is to say, t _ 
Mtro antecedents bear the same proportion towanll 
R^h other, as do the two consequents. So you will 
■find it to be in every case. But to prove it in thkr 
Hnstance, divide the larger antecedent term by the 
■gnialler, thus, 1215 -i- 45 = 27 ; which 27 you wiB 
Bud, also, is the quotient, when the larger coosor 
muent is divided by the smaller. 

^ 3Gd. Finding, aS we thus easily do, the rata 
fef increase, or of decrease, between any two numf 
Bbers, and linding that this rate, or ratio, is, in pro- 
Rbortional numbers, the tneasure between the antecd* 
Bent terms and their consequents, we shall, as yoa 
Mrill find, have no difficulty in discovering any pro' 
Bjortional Qumbetg that we mayTequire. 
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270. Now of the four terms, 15, 45, 405, and 
I21&, suppose that we had only the three firs^ and 
that it were our wish to find the Ibuith which, 
term hears the Bame proportion to the third, as the 
second does to the first. The thing wc have first to 
do is, to discover the ratio between the first and 
second terms, in order to which, as before shown, 
we divide the larger hy the smidler, and this givea 
us the ratio 3, with which, by multiplying the third 
term, wc produce the fourth; or, let the three terms 
be these, 405, 1215, 15; and let it be our wish to 
find a fourth, which shall bear the same relation to 
the 15 as 1215 does to 405- We divide and mul- 
tiply aa before, and the fourth term is produced. 
And in this manner, having ttco numbers, or two 
quantities of any kind, bearing a certain proportion 
towards each other, and a third, to which we woidd 
find a number or quantity that should bear a like 
proportion ; in this manner do we proceed, and 
thus easily may we find the number we require ; 
That is to say, thus may we proceed, when the 
smaller of the first and second terms will divide the 
larger without leaving a remainder, as in the cases 
we have thus far tried. But, observe, this is not 
always, nay, this is seldom the case ; and it is never 
a thing to be calculated on. So that the proper 
mode is, to proceed in a method that will be clear, 
whatever the terms may be with which we have to 
work ; and here is that manner of proceeding. 

271. In our experiments on the terms 15, 45, 
405, we divided, as you recollect, the second by the 
firs^ and then multiplied the third by the quotient 
arising from that division ; that is to say, we took a 
fifteenth part of the second term, ( 45 ) wherewith 
to multiply the third ; and thus did we find the 
term we were in quest of. Now, what would have 
been the consequence had we multiplied the third 
term by the whole, instead of doing it by a fifteenth 
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part, of the second ? The consequence -would have 
been, that we should have had a term, or number, 
lifteen times larger than that required. But ihig 
would be a matter of no difficulty ; for it would, as 
you will eee, he set right at once, and our purpoa 
he gained, by dividing the over-large product by 15, 
Let us wride this process down : 403 x 45 = 16335, 
and 18225 -r- 15 = 1215. Which 1216 bears the 
same proportion to 405 as docs 45 to 15. Anb 
THIS IS THE Rule ; this, when the tenns are 
properly placed, this Multiplying the second 
AND THIRD TERMS TOGETHER, AND DIV1DIN9 
THE PRODUCT BY THE FIRST, avoids all the diffl. 
culties arising from the occurrence of fractions iw 
the course of the process, and gives ub, in all cases, 
any proportional terms w^e may require. This is- 
the Rule of Proportion, commonly called the 
Rule of Three ; and, in their admiration of it, 
and in testimony of their sense of its great value, 
the learned of former times bestowed on it the 
name of GoLDEN Rule ; a title which it richlj 
merits, as you will see, when you become acquaintea 
with its great and various uses. 

272. It is almost superfluous to employ another 
word on this subject, and quite unnecessary to givo 
is this lesson, any further examples, or to make 
any further experiments, I have stated that the 
Ride laid down is easily applicable to all cases, t» 
every degree of proportion amongst nmnbers and 
quantities ; and this will he seen in the ensuing- 
lessons, which, under the names of Rule of Tluree, 
Single, Double, and Inverse ; of the Chain Rule, 
or Compound Proportion, apply the principles of 
proportion to affairs of business. 



THE RULE OF THREE ; 

DIRECT AND INVEBSE. 



273. This is the Rule towai-ds which I have been 
conducting ray pupil throuffhout the whole of the 
preceding; dissertation. And, that this rule, to say 
nothing; of the other rules which immediately follow, 
and wnich grow out of the same Principle ; that 
this rule is worthy of such a preparation, worthy 
of so careful a development of its Principles, will 
soon become apparent. 

274. Numbers, which are expressed by Jiguret, 
are employeil to describe yfianft'/ie*. As, for instance, 
if we would describe, in writing, a quantity of any 
thing that is measured by the foot of twelve inches, 
the party to whom we would describe it, being 
previously acquainted with the length of the fool, 
requires only to be informed of the number of feet, 
which number we state in fiffores. So that^^wre* 
describe numbers, and numbers describe quantities ; 
and quantities, too, of every description, whether 
of weight, of measure, of extent, or of time. 

275. This being the office, that is to say, the use 
of numbers, and having fully learned, in the iornier 
rules, not only this use, but how to join together, 
p.nd to separate these numbers, in every possible 
mode, almost all that it may be desirable for you to 
learn further, is the method of duly proportioning 
quantities towards each other; as, for instance, 
suppose you have purchased a lot of goods, a piece 
ot land, or any other species of property, lor a 
certain sum, and that you wish to know, at what 
rate you should retail your purchase, in order to 
gain a certain sum by the whole transaction ; or, 

L S 
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suppose you have to adjust the claims of a nuuibei 
of parties, whethei- legatees, partners, or creditors, 
to certain effects, or to their value in money ; or, 
that, if, according to a certain scale, you have to 
lay in provisions, for a specified time, for a certam 
number of persons ; or, mat, having a certain piece 
of work to get done, requiring a number of men, 
and that it were your wish to know, according to a 
certain rate, or scale, with which you may bs 
provided,whatnumberof menoughttobe employed, 
in order to have the work done within a given time ; 
to solve problems of this description, that is, b) 
adjust proportions, is almost all that you have now 
to learn ; and these, such problems as these, and a 
countless number of others of a similar description, 
which are for ever occuiiing, you are enabled, by 
this rule, to treat with ease and success. Havii ' 
stated this, let us proceed to examples ; the sevei 
methods of treating which, I shall state as occasioa' 
and opportunity occur, 

276. First example, A man dies, having, by will, 
ordered liis effects to be sold, and legacies, amount- 
ing altogether to £755. to be paid ; that is to say, 
to A he willed i:200 ; to B £270 4s. 6rf.; and to 
C £284 15s. 6(i. But, after paying necessary 
expences, it is found, that the effects produce only 
,£604 ; and the question arises. How much of this. 
£604 should be paid to each of the lei^atees, in 
ordev that each may have his just proportion ? And. 
first, what is A to receive, instead of ,£200 ? 

277. The proportion in which the money is to be 
divided, is, of course, the same as that which the 

firoduce of the effects bears to the sum of the 
egacies named in the will ; and tlie question, 
therefore, must he stated thus : As that sum which 
ought to be £755, proves to be only £604, what, 
according to the same proportion, ought £200 to be ? 
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But, Stated with the signs, instead of words, as 
taught ill paragraph 264, the question would stand 

£. £. £. 

755 : 604 : : 200 

and the rule, in order to bring out the answer, as 
shown in the last lesson, paragraph 271, is, "to 
multiply the second and th ird terms together, and to 
divide the product hy the first ;" and this, in the 
case before us, gives 160, which is the number ol 
pounds due to the hrst-named legatee, A. Instead, 
however, of shares in the effects of a deceased 
person, these several sums might be shares in a 
partuei-ship concern, or shares of creditors in an 
insolvent estate. And this rule would, with perfect 
con"ectness, adjust the claims of the several parties. 

278. To return to the example: In fixing the 
first legacy, I purposely avoided the introduction of 
email money, or Tractions of a pound, in order to 
keep the question as simple aa possible. But these 
simple numbers, as before stated, are things not to 
be looked for in matters of real business ; and, 
therefore, for cases in which fractions do occur, we 
must be provided with a suitable method ; which 
method forms a part of the rule of three; and 
which, therefore, I now proceed to explain, and to 
join to the great, or main rule already laid down. 

279. The fii-st legacy is £200. and the question 
arising tliercon, as before stated, stands thus ; 
755 : 604 : : 200. Now, you know, by the 
Rule, that we are to multiply the second and the 
third terms together ; bat, observe, if we were to 
reduce the thira tenn, which now represents pounds, 
into shillings j that is to say, if we were to multiply 
it by twen^, and then to multiply this number of 
shillings by the second term, we should Vvks*^,^*, 
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the pioduct, 2416000, which, divided by the &ai 
term, would g:ive 3200, a sura just twenty- times q 
l^eat as it ought to be ; which excessive sum, a 
you ^vill immediately perceive, arises from tb| 
circumstance of our having, in reducing; it iuu 
shilhngs, made the third term twenty times largec 
than its just proportion ; for the proportion wOjt 
755 : 604 ; : 4000. But, mark ; had we, 0^, 
reducing the third term to shillings, reduced iha 
first term, likewise, to the same denomination ; ha^' 
we done this, we should have preserved the propor- 
tion, and the answer would have come out conecti, 
and correct, too, would it have been, had these twq 
t^ims been reduced into pence, or into farthings ; 
that is to say, if both of them had been so reduced^ 
and the proportion between them had thereby heei^ 
preserved. Hence, theu, arises the second branch, 
of the rule of which we are treating ; that is to say, ■ 
that the Jint and third terms are to be of the savie 
denomiimtion. And you must bear in mind, that i( 
they be not so before you begin to work yom 
questiou, the first thing you have to do is, to reduce 
tliese two teiTus to the same denomination. 



280. There remains one other branch of this rule 
to he observed on here : yon will find, if you have, 
not already noticed it, that you cannot multijily sum^ 
coDsisting of pounds, stullings, and pence ; uic 
hundreds weight, quarters, and jiounds, or any sucb 
compound terms, by certain large numbers ; neither 
oaJi you multiply large numbers by compound sums 
of this description. Tlie consequence is, that when 
any of your terms in this nde consist of such sums, 
you must almost always reduce them into one 
even and simpte number, or denomination, as yoit 
wUl see done in the case of the third term in the 
following example, which term, being £270. 4s. 6d. 
is reduced into pence ; and, in order to balance it, 
k^d preserve the proportiou, as I have just taught, 
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the tirat term ia reduced in like maimer. And theu, 
the work of multiplying the second and third terms 
lopelher, and dividing the product by the tirst, 
hnnG;s out the answer, not in pence, mind, not in 
the denomination into which you reduced the first 
and the third tcrmB, hut in pounds ; which is the 
denomination in which you left the second term. 
And thus it is, that the answer, which ig to hear 
the same proportion to the third, as the second term 
does to the first, always comes out in the same 
denomination as that in which the second term 
stands. 

281, This is the third, and concluding condition 
of the rule. And the R-ule of three, the whole 
principles of which are thus laid before you, now 
stands compleie ; diat is to say, Having arranged 
your Terms, in due order, you observe which of 
them are, if there be any that axe, compound terms ; 
and, for the convenience of working, you reduce 
such terms into their lowifst denomination, taking 
care, always, to BRING THE FIRST and the 

THIRD TERMS INTO THE SAME DENOMINATION ; 
then TO MULTIPLY THE SECOND AND THIRD 
TERMS TOGETHER, AND TO DIVIDE THEIR PRO- 
DUCT BY THE FIRST TERM ; and THE dUOTIEKT, 

ai'ising from such division, will be the answer, 
IN the same DENOMINATION AS THAT IN WHICH 
YOU LEFT THE SECOND TERM. 

28'2, This is the Rule of Three. Something 
remains to be said, as we proceed, on the methods 
of arranging the terms ; or, as it is called, of stating 
the questions, previously to beginning the work. 
The doing of Uiis requires thought. It is a fine 
and a pleasing exercise for the mind ; similar to 
that which is required by many i'avouritc games. 
But the attention ii demands, even were it somewhat 
of a toil, would bo amply repaid, by the power of 
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calenlation which this rule gives over numerow 
q^uestions in arithmetic which arise in the ordinaiy 
bckase of every mian's affairs. 

289. The Stat^nent, and the Working, in the 
case of the seicond legacy, here follow. It will be 
well if you first trace them attentively over, and then, 
with your pencil, work the sum yourself; carefully 
comparing, when you have done. 

755 . 604 :: 270 . 4 * 6 
20 20 

15100 5404 

1S1200 64854 tlnrd tenn reduced to pence. 

604 second term / for multiplier. 

259416 
3891240 



181200 ) 39171816 (216 - 3 - 7 .2 dmwer. 
362400 • • 



'293181 
181200 

1119816 
1087200 

* * 32616 Remainder to be reduced into 
20 Shillings, and then dirided. 

) 652320 ( 3 shillings carried op. 
543600 



108720 remainder to be reduced into pence 
12 



) 1304640 ( 7 pence carried up 
1268400 

' ' 36240 remainder to be reduced 
4 into farthings. 



144960 remains, not containing the divisor 
once, is, therefore, not a farthing. Its value expressed as the decimal 
of a penny is .2 
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284. This method of irorkiDg;, with reg;aid to 
the reducing of the first and the third terms into 

Sence, may be considered as the regular method. 
lUt though it is so, there are cases in which it may 
he departed from, fts will be shown in the working 
of the next example ; wherein, taking odvant^e of 
the circumstance of the pence being six, that is 
half a shilling, the first and third terms are reduced, 
not into pennies, but int» sixpences, the shillings 
being multiplied by two, instead of by twelve ; and, 
indeed, the first term is brought at once into six- 
pences, the number of poauds being multiplied by 
fortii. This is a saving of figures ; the proportion 
is preserved ; and the answer is the same as it would 
be were these terms reduced, as in the last question, 
into pence. To go into all the modes of shortening 
such processes, would too much enlarge the book. 
Experience will suggest to the ingenious arith- 
metician, all that can be desirable in the way of 
shortening; and for him that has not numerous 
questions to work, here are the regular and safe 
methods, fitted alike to all circumstances. 

285, The adding of the several shares together, 
as you see it done at the fcot of the following sum, 
proves the correctness of the several workings. But 
we have not, in all cases, an opportunity of thus 
determining that correctness, and, as we ought, in 
every case, to be sure that we are right, a proper 
mode of proving a sum in this rule, is to reverse 
the question, and so work it, as it were, back again ; 
as, for example, in the case of this next question ; 
say, as f 227. 16. 4 J .2, or rather, in order to get 
rid of these fractions, as £237 16 S is to £248 15 6, 
so is £604 to the sum to be found: which sum you 
will find is £755 and a farthing; this farthing 
being occasioned by the fraction borrowed above, 
for the purpose of making the pence eren. 
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The itKteiiMit and working on the third i^gu^, 
BtrndtbuB. 

Mi £>• Jp» *• ■• 

755 : 604 : : 284^15-6 

40 20 

• • ■ . • ■■ ■ 

86IS00 j^»5 

11391 



45564 
683460 

30200) 6880164 ( 227 - 16 - 4 I .2 
60400- • 



84016 

60400 

936164 
211400 

24764 
20 

) 495280 ( 16 ahiUiogs 
30200- 



193280 
181200 

12080 
12 



) 144960 (4 pence 
120800 



24160 
4 



) 96640 ( 3 . 

90600 

Thus the Simrea are 6040 -remainder ; expressed as tlie 

to A. £160 . dednal of a farthiog IS .3. 

B. 216 3 7 JJ 

C. 227 16 4 .8 



£604 being the 8um which was to be divided. 



DIRSCT AND INVERSE. 

286. E and F enter into business toe^ether. E 
mnbarks in the concern his fortnne of Jb 2570, and 
F £ 218Q. At the end of seven years tradina^ 
tliev agree on a dissolution of the partnership, ana 
find their effects and money amount altogether to 
£ 8643« 15. 0« Now, of this sum, what is the por- 
tion of each partner ; the money being to be divided 
according to the capital which they respectively 
embarked in the business ? See the note below. 

£. £. «. d, £. 

As 4750 : 8643-15-0 : : 2570 
20 



172875 
2570 

12101250 

864375 
345750 



Here we have to find, 
in the first place, what 
was the whole sum with 
which the traders set out. 
This was £4750, the 
amount of their two for- 
tunes. This sum being 
increased into the largper 
one named in the quelB- 
tion, the share of each 
partner is increased in 
the same proportion, 
and the statement and 
the working thereof, on 
E's share, will stand 
thus. 



475'0 ) 44428875'0 ( 93534 - 5 ^ 

4275*"* ii;4676-14»5iE'sshare« 



1678 
1425 

2538 
2375 

1637 
1425 

2125 
1900 

225 
12 

) 2700 ( 5 
2375 



325 

4 

) 1300 ( 2 
950 



350 =s .7 of a farthing* 
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287. In paragraph 284 I have spoken of short* 
euing the process, and have given an example 
one of the modes in which it is to be done. Am 
here, on the eecond question of the pai'tnershipk, I 
another example of this mode of proceediijg, Yoi 
will recollect, that according to the rule laid dowt 
in paragraph 279, you are at all times to be carefirf 
to preserve the proportion between the first anSf 
the third temia, without which care the whole' 
process would be deranged, and the result, of course, 
would be erroneous. You were, in the passage 
referred to, taught, that if you multiply one of 
these terms, that is, the first, or the third, by 20, 
or hy any other niunher, you must multiply the 
other in the like manner ; and thus preser\-e the 
original proportion. But, as you may thus multiply, 
so may you also dimie those two terras ; and in 
this manner, when it can be done, you may lessen 
the labour, hy reducing the number of figures : all 
which is very proper. You have, in the Ibllowing 
example, an instance of this mode of proeeedingt 
the liist and the third terms being divided by ten, 
by the cancelling of, or cutting off, the cypher, at the 
end of each ; and, could tliose terms be evenly 
divided by any other number than ten ; could they 
be reduced to the smallest numbers, it would be 
equally correct, and would simplify the ptocess, so 
to divide them. But, besides this shortening of 
the first and the third term, you will see, that 
instead of reducing the middle term into shillinee, 
advantage is taken of the circumstauee of the 
shillings in that tenn being 15, that is, three fourths 
of a pound, and the whole sum is brought into 
fourths ; and then the quotient, according to the 
rule, comes out in fourths of a pound, as does the 
remainder also : which remainder, 50, being in 
crowns, I should reduce into shillings, and then 
divide hy the first term, but seeing that 5 times 50 



DIRECT AND UTVERSE. 



woidd not produce a sum large enoaeh to be divided 
by the first term, I determine to reauce it at once 
into pence, and 8o nmlliply it by 60, the number of 
pence in a crown, and then, proceeding, as you see, 
.with the work, find that this remainder gives us 
1 d. and a small fraction. 



£ 

As 4750 


£ 9, d, £ 
: 8643-15-0 : : 2180 
4 




34575 reduced into crowns. 
218 third term without the 0. 




' 276600 
34575 
69150 


475 ) 7537350 ( 15868 No. of crowns 

il f K . . . • 




£ 3967-0-61 Fs share. 

2787 
2375 




4123 
3800 




3235 
2850 




3850 
3800 


50 crowns remaining 
Multiply by 60 to bring them into pence 




) 3000 ( 6 
2850 




150 pence reniaining 
by 4 to bring into farthings^ 




) 600 ( 1 
475 



125=. IS 
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I 288. Further to multiply examples, in thig placft I 
I yieie almost useless, except for the purpose ^'J 
■ipointing out to the learner the mode of stating, ^H 
Km other words, the mode of placing the Tei-mB |^| 
BEuestions. This is a matter, as I have before iittfH 
BEiated, requiiiDg some ingenuity, and one on whiclf 
M&f course evei-j- thing depends, seeing that, havins 

Serly placed the terms, we are to multiply and 
^^ ivide those terms agreeably to the places in 
Hrbich they beverally stand. ■ 

■^ 289. In this matter, the mode of statement, tfajjH 

Bellowing question, being of a description somcS 

^fchat different from the former, will be usefuJ. 

Klf by 12 lumaces 8060 tons of Iron can be smelted 

Km 6 days, how many ions can be smelted by the 

Hnme number of iuinaces in 21 days ? 

■ Now, our rule enables us, having thn 

H^ quantities given, to find a fourth. But here 

Huready four terms. So, liow are we to treat thei 

now aie we to state this question ? We, must nt 

^BQ which of the four terms the question turns ; thi 

Mb to say, K?ikh of the tejtns are compared i a 

■vAic/t are to be compared with atii/ other iemu., 

Bnnd these, the compared, and the comparing terms, 

Ktte those which we are to use in the statement ; 

Hj^id, for the rest, they are to be dropped, howeri 

^numerous they may be in any such questions, 

Jto the tenns in this question, the 6 days, and _^ 

Ififl days, are compared together ; and, seeing thak; 

^060 tons arc smelted in C days, we are to find, how 

many tons, without any change iu the number of 

furnaces, can be smelted in 21 days. On these 

three terms, then, the question rests. The number, 

of furnaces being in both cases the same, nothit^' 

need be said about them : and the question may bo) 

stated thus; as : 8060 : : 21 ; and the answer ist 

28210: which number bears, of course, the 5ama^ 

proportion to 21, as 8060 does to 6. 






! 
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290, Before, however, we proceed further in the 
mode of stating questions, it is necessary to remark, 
that besides those of which ive have hitherto treated, 
the« are questions of another description, coming 
within the operation of this Rule ; questions which 
require a somewhat different mode of treatment, 
and which, therefore, it will be necessary to leam 
to separate from those of which we have hitherto 
Bpc&eu. 

201. Of the questions we have already employed 
as examples, you will observe, that the three first 
allot, in just proportions, to three several persons, a 
sum of money, which, being divided amongst them, 
leaves for each of the parties, in the same propor- 
tion, a sum smaller than that intended for him ; 
whilst the next two questions, being employed to 
divide belw.een two persons, a sura nliich nas been 
increased, gives, according to the rate of increase, a 
larger portion to each of Uie parties. The questions 
being of this description ; the sum to be divided by 
the first of the questions, being less than the intended 
sum, they are said to be of a description in which 
" less requires less;" whilst, in the two latter ques- 
tions, the sum to be divided being more than the 
odginal sum, aitd each share, in consequence, being 
to be more, these questions are said to be of a 
descriptiou in which " more requires more." That 
is, in short, the proportions between the respective 
sums being in right proportion ; the questions being 
of that description in which " less requires less, 
and more requires more," the proportions are said 
to be direct ; and, so, all questions of thb sort are 
said to belong to the Rule of Three Direct ; a rule 
which comprehends by far the greater portion of 
questions arising in the usual course of afl'airs. 

29-2. However, seeing that such a distinction is 
necessary, as this of direct proportion, there is,' 
u -i 
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course, a clasg of questions in which the proportio 

is in some way different from this. li' 12 m« 

require 100 quartern loaves in SO days, how mai 

tech loaves will 18 men requii'e in the same tinu 

■flChis, like all the former, is a question in dilt* 

■Bioportion ; for here, mcfre requires more / that i 

9 men require more loaves than do 12 men, in til 

uiie space of time. And, if we put the couveiw 

r this question; that is, if we say. If 18 ids' 

inquire ISO loaves, how many will 12 meD requilft 

" i the same time } It is, also a question for the nildi 

_f three direct. But, if, on the contrary, the ques- 

Ir^on be. If 1-2 men require 100 loaves in 30 daj^ 

^Irhat numher of days will the some quantity senv 

^8 men f Then ihe question is of a very different 

nuiture. For, the quantity of loaves heing fised, i( 

B obvious that ti greater number of men will requii> 

s time in which to consume them. Thus, uie% 

! have a case in which more requires less" Ant^ 

^e number of loaves being the same, were tba 

number of men greater, the time, of course, would 

still less. And siniilar to this would be tbQ 

[Ueetion, were it as to the time that a fixed quantity 

i provisions of any sort, would serve a grenter^o* 

n smaller number of pei-sons. Were the number of 

Pfei'sons smaller, the time which- the provisioiK 

jffould serve them, would, as you see, be longer; 

md this would he a case in which " lest re^rw 



293. Again, in the same indirect proportion must 
^e answer be, were the question relating to t 
inntity of work to be performed by a givei. 
inber of persons, instead of a quantity of provtq 
Kons to he consumed. As, for instance, were tha 
■question, If 12 men can do a ceilain piece of work 
'" 1 150 days, in how mauy days will 18 men do tho 
jame ? Here the answer must be, that the more 
jBen would require the less lime. And, similar, ia 



DIRECT AND INTEESE. 

principle, ore the two following questions. It' sO 
yards of carpet one yard wide, will cover a ceitain 
floor, how many yards of carpel lliree i'ourths of a 
yard wide will cover the same r Here the less width 
requires the more yai'ds. In tlic relations of price 
and of quantity, too, the same seemingly indirect 
proportion (for it is only seeminfflt/ so) sometimes 
arises, as in the question which follows, in which 
the greater price gives the smaller quantity. If, 
when wheat is 78 the bushel, we have lilb of bread 
for a shilliu)r, how many pounds otight we to have 
for the shilling when wheat is iOs 6d the bushel ? 
we must, of course, have less weight for the same 
money ; seeing that the price of the article is, in 
the latter case, advanced. 

294. Tlitis, these five latter cases are, in a certain 
sense, contrary/ to proportion, and they are, therefore, 
said to belong to the Rule of Three Inverse ; the 
word " iiii'erse" coming from the latin, inversus ; that 
is, upsdde-down, or eontrarjwise. 

295. With regard to the mode oi treating ques- 
tions in Rule of Three Inverse ; We have seen, that 
when the pi-opoition is direct, we state the question 
iu a direct, and in something like the natural 
manner in which the terms present themselves to 
the mind; saying, for instance; If 18 men require 
150 loaves, how many loaves wiU 12 men require f 
or, If 12 men require 109 loaves, how many will 
18 men require? {the time in these cases being the 
same, need not be stated) And, having so stated the 
questions, we have seen, that to multiply the second 
and third terms together, and to divide the product 
by the first, brings forth the proper answer. 
But, whex the proportiox is invebse ; 
How AEB WE TO PROCEED i It IS pretty clear that 
in such case we must invert the terms ; that is» 

ilace them cQntrar'jwise, the first last, and the lost 
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firsl; or, we must alter ot/r mode of treat inff them j 
And this latter, wliicli is generally adopted, being^,! 
as I tliink the more eligible course, ehall have oiur 
preference. 

296. In all questions in the rule of three, whether,' 
direct or inverse, you will find, that there are ttmi 
terms laid dotvn, as bearing a certain proportioa 
towards each other, and that the question is asked> 
on the other term : Now, (Am odd term, which. 
wants its pri^ortional, or mate, ia always, in the 
mode of statement which we have determined on, to 
stand third, in the statement of the question. 
Having thus fixed on the third term, you can 
scarcely fail to place the other two correctly;. 
Calling to mind, that the object of your proceeding' 
is to find a fourth term, tbat shall bear the same 
relation towards the third, as the second does to 
tlie first, you will place the term ^rsi which corres- 
)>ouds with the third ,- and the middle term will 
then correspond with, and ought always, whether 
the question be inverse or direct, to describe quan- 
tities of the same kind of things, as the fourth is 
to describe, whether those things be money, weights, 
measures, or any other tiling. < 

297. Having thus stated yout Terras, you con.< 
sider, whether the proporticnal sought be direct, (Wi 
inverse; according to the explanation just giveu.; 
And, having determined this point, you work 
accordingly. If the proportional be to be direct^ 
you proceed to Jind it according to the rule 
already so frequeully laid down. But, if it he l» 
be ittveTse, that is to say, if it be one of theae- 
questions in which more requires less, or lesa 
requires more, you then, having reduced, if neces- 
saiy, your first and third terms to the like denomi- 
nation, proceed to multiply, not the second and 
thirdtogether, but THE iirbt and second, and 



_J 
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TO DIVIDE THE PRODUCT BT TKE THIRD : and 
thus do you lind the answer. AND the reason, 
why this mode of proceeding brings out the propor- 
tional sought, is manifest : For, let us look again at 
the first question of this description, stated above, 
and we see, thatif 12 men consume a certain num- 
ber of loaves in 30 days, it is evident that the same 
loaves would serve one mnn tweloe times as long ; 
that is 360 days. Here, you see, we have multiphed 
the first and second terms together, and have lound 
how mauy days the proposed quantity would serve 
one man ; but the question is, how many days that 
quantity would serve 18 men. Is it not evident 
tnat it would serve them one eighteenth part of 
the time ? Divide the time, then, that is Ine 360 
days by 18, which is the tMnt term, and you have 
the proportional sought. 

298 For the same reason do we thus proceed to 
find the number of yards of carpet three-quartem 
wide, required to cover a floor which takes 60 yards 
of yard-wide to cover it. The question staled stands 
thus ; if 50 yds. : 1 yd. : : 3 qra. Here, reducing the 
first term to the same denomination as is the uiird, 
that is, to quai'ters of yards, we should multiply it 
by the second, but that second being only one, 
which has no power of multiplication, the question 
stands thus j If 200 quarters of a yard wul cover 
the floor, how many times 3 quarters will do the 
same ? The answer is found, of course, by diiiding 
by the 3, which is the third term, 

299 To lead you to the practice of distinguishing 
questions, as they may occur in business, one from 
another, in direct, or in indirect proportion, I shall 
here intermix them. And, not only shall I inter- 
mix them as to direct and inverse, but, for the pur- 
pose of exercising the attention and the judgment 
of the learner, somewhat iu the manner in which 



RULE OF THREE. 

these facilities are to be exerted in affairs of acti 
business, I shall mingle, along; with questions as 

auantities, and prices and nimibei's ol thing-s ; witfe' 
lese I shall occasionall)' intermingle n question oi 
Interest of money ; on Fellowship, Brokerage, Baiy 
ter &c. aecompaajTng any question that may seem 
torequirepartieular directions, with such diirecdoiui 
Aiid I doubt not but, by a careful attCDtion U 
these exercisesi you will soon become a proficient 
in this Golden Rule of Arithmetic. 



QUESTIONS, &«. 

LUiile of TItree, Direct and Inverse ; iti Intereatj,, 
■XJunt, Brokeroj/e, Fellowship and Barter. . 



Wt" 

HF{l) If a silver cup weighing lloz. cost ^5 16 ft 
^^Mial will a tankard, weighing 28 oz. cost, at thi' 
same rate ? 

(2) When 17 horses are required to draw, ap a 
oeitain brow, a steam boiler weighing Id^tons; 
how many horses will be required to draw a boiled 
" 35 ions 1 1 cwt, up the same brow ? 

r(3} A certain pipe will discharge from a reser- 
Ttr, in 17 hours, 315 hogsheads of water ; how 

biny hogsheads will the same pipe discharge ill 

^ hours ? 

|i(4) Two merchants, C. and D. carrying on basi-» 

less in partnership, find, at the end of theii' 

rai^agement, that they have gained X' 7305. IB. 3., 

which ia to be divided according to the eapitia 

embarked by each; C*s capital was £ 13850, and 

hD's £ 11730; what is the share of the gain foe 

^■bch merchant J 

tone 



(5) Three men can forge a chain cable Bbjuthomg' 
og, in 21 days ; what lime will these men requ ' 
to forge a similar cable I2ofatkomx longf 



DIRECT AND INVEHSE. 

(6) If \572 gallons of water will serve 95 men 
!or 84 days ; how haoy gallons will serve the same 
number of men 215 days ? 

(7) Wheu 75 loaves are proriaion for 13 men for 
12 daysj how many days would the same number 
of loaves serve 23 men f 

(B) If 29 barrels of beef> each containing fiOO 
pounds, will serve a ship's company of 26 men, on 
a certain voyage; how many ban-els will serve 
47 men duiing a voyage of the same duration f 

On procecdins ^ vrk tbia sBm, yon will perceive, thai you will 
liare to begin by ucerlaiiuiig the wbole weight of the beef ullowed 
foe tbe 26 mat ; which, of course, U to be done by multiplying thfl 
weight in one harrvl, by the nombEr al bBrrelE. Hst-iDg fsQud the 
quantity for 16 men, yoa uill knon how 10 atate and to work, ia 
order to Sad that for 47 men. 

(9) If mcwt. Iqr, 10/6. of biscuit will serve 
49 men on a voyage of 92 days ; ho>v many days 

will the same (juantity serve 63 men ? 

(10) When 16 men can biiUd a wall, of certain 
dimensions, iu 23 days, hoiv many men will it 
require to build the same wall in 12 days } 

(11) If 1935 yards of cloth, ell wide, will clothe 
■360 men, how many yards^ of yai'd and a half wide, 
will it require to clothe the same f 

StBte, If 5 qUarCen take 1935, what will G quarters take ? 

(12) A Broker has sold merchandise to the 
amount oi <£4753. 7. 6., on which he is to charge 
a commission of a half per cent ; that is 10s on 
each hundred pounds : what is the amount of 
cqmsiiseioa i 



fiULE OF THItlilB. 

Tbla ;vr MHt, is in conaUuit nae inbasiiiora, and must beezplMi 

ud no better opportunity lh«n the preMot can occur. Frr ii 

luin prepositiaD BBSweripg to our by s hut it i* nsed, Ilbei 

mf RBB Jot. jiad ia. And in aome one of thmc meaoiogi it _ , ._ _ 

b)ui*i: snid, in caaBtant use in biiiiness t and occBBionalJ}r so nMd, 

■■ ■ ■ "c diequisitiDns. Coifum i or, cut ehort, cent. i. ' 

td, or (Ae Aunffreif i 80 thM, When we »iy to D 
■-Mr rrM<, we saj, lo much i>, or fat, m ij the bundrpd ; as ii 
(mmcc qiicGtion, which U to be staled thus, S9 100. is to buTe 

ir Qinch IB £iib3, 7. 6. to have ? and the Busier will, of coal 
Hjmue in aliillings. 

There li another matter coDoeclcd witli this phrase per rmi 
B^tiicb it is important lo haro Well underslood ; nod, as I have fooM 
■oniorpkssable education deficient ia tlicknooledge of It, I Diul 
ke it clear. We speak of ed urnch per cent ; as, one per cent, f ws 
^pircaili Itca and « half, t/irtt, Jve, leven and a Aalf, m, (kvk^, 

£d thxTli/, per cent i and So on. Now bU Ibese LQeHn,o»e, ft™, «w 
i a half, and SO on, in, mfir^ or by, thi Aani/red ; that is lo saf, 
l-» hundred of the things spoken of ; be they what they may. Whra 
l.tfiplled to moni!jf of Ibis country, it loeaaB a hundred pounds tla- 
Kmg ; which word, tleTling,vt use to distinguish the pound in noMf 
*~ s the pound in toeighl. Two per cati, then, tpeshing gf niooey, 
>DS 409. i», or f'lr, or by llie £100. 2i means tnro pounds and 
ItalfBpound.thaliB^^. tU. U ; TJ means J?7. 10.0; fj is £7. 15.0. 
KCb thai, a half per coil, epcAkiag of money, means half a yaiind, or 
I'im. ; and not, hs I really have seen some persona fancy, lialf of th* 
idred : for half of the hnndred la, of conrae, SO pit cttit, and so "^ 
dtacribed. The usual commission charged by bankers ii 
I eonutry, for the ei change and traasfer of money is a i per 
f that is Ss. for the hundred ponnda ; so 2s. Gd. in, or for, or I 
\ hundred pounda ia called an eiglilh per cent. 

3 Speaking of otlicr articles tbna money, as of goods that Ic 
I might, or olbcririse diminisli in ralue by keeping, ne say they la 
» (• tXHcA per cent, naming tbe am.ount of tbe lobs in every bundredH 
ft UKae few attictes, indeefl, as lall, gain by being kept, i 
ft litUBtiona ; and then it is said that tha gain is to ixneh \ 
■mether, by the word " cent" we mean the hundred biakels, 
fjundrcd tarn, the hundred pounds, or the hundred i 

caking of the profits, or losses, in trade, we commonly say, tba 
By BTE BO mucil per coif, mcanlHg, merely, aXth ' ' 
I Ihe hundred pounds, without any reierence 
l^oual of purchases, or Bales. 

Thus applied, ptr cent, is a ycry useful and TDry proper plirate {* 

Uing neal, compact, and UnlTCraally Dndciatoad by experienced 

^jepple, all the world over. Aod there can be no impropriety in 

KaUngit, as It frequently is used, in chemical, mechanical, or indeed, 

'iB any merely phyicai calculations, and slalementa : but, to apply tt 

*ieini!B ! To lalU of ao many ;7Cr cmf being afflicted with J 
or other calamity ; to talk of bo many per cch/ dying! OfM 






reference whatere 
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indeGfl, to ftpply the huckateriog term at all, in any ifaapc, 
to any lliing iinmodiotely appertaining merely lo the pcrBOOS or 
conditian of beinga bo nensitivs, vilb cnpabilitiei, aad witb daliea M 
vast Hud so various, apd irith upirslioDB ao Btalled and bo refined ; 
to apply Ibis iruciiler'a pliraae to Bucb beings, as il has Bomclimes 
been of lile applied, by indiriduala of aecrtain schoiil of econOiaiBla 
and would-be pbiloBOpbcra ; what, docs thii evince, but gtenc and 
unfeeling insolence, united iviLh inatte vulgarity of dispoBition, and 
shallowuesB of undentaadiag. 

To relurn ro the foregoing qnestlon (13) which ia to be Elated tbut, 
^100 : lOs. ::=£4763 7s. 6d. 

(13) What is the brokage on £15864. 10s. at a 
quarter per cent ? 

(14) A certain Common is about to be enclosed 
from the occupation of the common people, and 
divided amongst the landowners of the township, 
in the proportion of their Beveral possessions ; The 
Common contains 173 acres, and the other land of 
the township is I6D5 acres, Now what share of 
this Common will 'Squixe Graspwell, a stock' 
exchansje broker, have, his land in the township 
being 358 acres f 

(16) If the floor of a drawing-room require 120 
yards of Brussels carpet J wide ; how many st^uare 
yards will there be in a Tiu:key carpet, large enough 
to cover the floor ? 

Turkei/ carpets are made attoitetlier in n piece. A square yard it 
incr<.'ly a square fiece, measuring a yard encb ivny. So that tbii 
question 19, how many yards uf 4 -fourths carpet will curer this Boor ■' 

(IG) A dealer in carriages is in treaty witli a 
dashing draper, for a curricle in exchange for 
cloth. The cunicle is offered for 100 guineas, in 
money, but in barter for cloth the dealer demands 
125 guineas. Now, how much must the draper add 
to the money-price of his cloth, which is 19s. per 
yard, in order to he even with the carriage man ? 
■k If 100 gs. : 125 gs. : : 19s. 



RULE OP THREE. ^ 

• (17) A cheese-factor is bartering with a 
hterchant, a fine dairy of Cheshire cheese, 

schaiige for barley. The weight of the dairy 
ft tons, 3 cwt, 2 qrs. and the price 66s. per cwt. ho 
much barley, at 4s. 6d. per bushel, must be given fii 
die cheese } 

^^od Ihe value of the cbeeec, bj companDd maltiplEcatfoD ; i 
iWIe, If 4s. 6d. pHTchBBe 1 bughel, what will tbe VMlue of 1 
jarchasE ? 

-,(18) If three yds. and seven-eighths of clotL, 
^en^fourths of a yard wide, will make a suit o 
Rothes, how much cloth of a yard wide ought Uk 
tailor to have, in order to make a eimiiar suit t 

It would be tight work to teiCrict your tailor to tbe precise qiuntll] 
btcBuse be could not nit out so Hdvantngei^ualy from a doitV 
Clotb, as iie rould out of a iiroud one- But a question of thii M 
bu its use ; and it is to be tlius statetl, if 7-fourtbB : i & 7-eigbtl 
: : 4-fuort1js ; wbpD reduced, Ihe Uraik stand thus 7 : 31 ; H 
the first HDd the third terms b«liig quirters, and the middle Un 
•Ighlhi of a yard. And, !□ eightbe, tliereforc, the answer nilj com 

(19) If 8 men can cut dow-n a field of com ii 
SJ days ; how many men will it require to do tb( 
aame in a day and a quarter ? 

iThe AnlwCr to ibis question being to give us the HHinber of ma 
way say, so uiaay mrn and a frnction ; a>, S2 and Itra-fiftha, i 
%oiae aiii:li thing. Now, although it may be very well to talk < 
fuur-fodrths, and iwo-fillbs, and ihrec-eigbths of a yard; or a potrm 
yet il is not so Beemly to talk tbu» of splitting- up men into fmc^oB 
Vou will re6oIWcl, iiowcver, and console yourself with (he rerolMi 
tlon, that the Bplilliri^ up goes no fuclher than the GgDrei, RtMa 
tiDaroiilnbly out of tiBefnl questions bf tbis description. 

(20) If I have the nse of X165 of my friend's' 
money, for 5 months, how long ought hfe to bare 
i£93 of mine, to requite the iUvotir ? 

(21) What is the heighth of a steeple, which* 
*-hcn the sun is up, casts a shadow 317 /eet aJbng 
the ground, whilst a staff, standing 8 /eel high) 
direcuy upright^ on the same level, casts a shadow 
5 ft. 7 m.} 



DIRECT AND INVERSE. 

By IhU method you rnHy ascertun the heighth of ft tree, of a pillBT, 
orof any such alijcct wilhanl aclimlly meBamringit;\hatia,byaiHtiO(( 
op a MaS, the IciiRth of which you knov, measuring the stiadoir 
which it casts, bqiI then, [I9 the ehadon' ia to the leagth of the itaff, 
to U theahadoir of the ol^cct to the heighth thereof. 

(22) A ship's company of 32 men have provision, 
in biscuit, for 30 days, at lib. lioz, per man, per 
day : what must be the allowauce to each man per 
day, in order to make this stock serve the company 
50 days? 

(23) A garrison of 3729 men, having provision 
sufficient for II weeks, at the rate of 1} li. beef, 
1| lb. biscuit, and 24 quarts of water, per man, per 
day J to what quantity of each of these articles 
mast the men be reduced, in order to make the 
supply serve them for 16 weeks ? 

Here vill be three Htatements, and three norkings ; an uuwer 
being required for each of the articleB. The hnt stalemeat will be, 
11 r li !! IR. YoD trill cuDsider whether the proportiaa lie direct. 



(24) What is the interest, that is, the charge for 
the use of £3150 for a year ; if the interest on f 100 
be £4. 15s. for the same time ? 

Thii ia a Tery simple queatina i to be atated thus, lOO ; 4. IS. 
: 1 3lbO. The queation whirh follows is a tittle more difficBll. 
Howerer, a momcnt'a redcclioa nill tell you, that baring uceituned 
Ihe intereat for one year, you have only to multiply that intereat bf 
a, the aumbcr of yeara, Hod, to the product, to add half a y«ar'a 
ititerest, and (hen you have the answer. Per cent. I have explained; 
per annum, or per aim, a by l!ie gear, anmtm being the IstlD (or 



(25) At 44 per cent, per annum, what is the 
interest on £5217 for 54 years? 

(26) What is the compound interest on £5217, 
for 54 years, at 44 per cent, per annum ? 

Thia, yon will see, is the same question aa the last, except thai I 
bare made it squestioa of rompsunrf interest -, thaX, u, \M«cn, w 



RVLE OF THEEE. 

I, added ^ the principal Bum, and xccumnlBEfn^ tmf J« 
.;_,. .c ,1.. :.. .- — .i-g alwi-e-Dained SBm of nr 



I 

^Pfft one ycRr be £231 ISs. Sjd., compmwrf i«/tTfxt mewis, IfanI t 
^^ ttiteresl, doI beio)! paid !□ [lie lendrr, becomes a nevr, or aidttit 
loao, to be added to the farmer principnl Bum ; which princin 
being- llms Increased for the second year, ihe intermt is to be call 
Isted tliereoo, bj an eatircly new sCatement md warkinf; : tbo tli~ 
{erin lieing the eriginal loan nugineuted by the year's interest. ' 
reiult of thia irorkine, that is, the interest for the eccodiI year, < 
Qara, again, be to he added, and n new atateiBent, aad aew warily 
lake place,' for the third year; and, of couriie, tor each of I 
succeeding ycacs, until you rome to the half j-car, when you 
BtHte if ^ina produce 45a. that is, half a year's interest, whnt ., 
the augmented principal sum produce .' And thui do ya find ll 
coQipound interesl on any sum, Uld at any rate pci cent, per arau 
for any auinlier of years. 

(27) What is the compound iuterest on JCI3S1 
for three years and uine months, 3| per cent, p 
anuiim ? 

To find the ii 

perceive, that yon may adopt one of tbeaa I' . _ 

you may go on with the alatement and working, to a. fourth jelC 
and, having aacertaiacd that, by deducting from it one gtcarler, jt 
hare the inTcrest for rAc /Ar?e yiiarfn-s oC tbi! year ^ theothermettu 
is, that which is pursued in the former qaeation ; naaiely ; take tl 
ijitereaton £100 /or the three quarters of By['Br,as the middle ten 
ondstaCethequestion thns, if £100 : £2 tCs. 3d., what will tl 
ftDgmented principal mm produce ? 

(28) Wliat is the compuund interest on £5217 ft 
2J years; intetest at 4^ per cent, per annua 
payable half yearly ? 

Heru is the, same piincipnl sum, and same rale of interest, u | 
questioaa 35 and 26, but for just half the lime, and the interest ma< 
payable erery half year; which, is, in oilier words, a slipulatiun thi 
the interest shall be calculated, and added to the prmcipal, at the end 
of each half year ; and Dot at tlie end of the year, as iu the former 
case ; a node of reckoning which, as you will find, makes a dlf^^ce 
in favour of the lender of the money, of no less Ihao £2 12b. 9J^ 
in the first year ; a trifle which people who put ont money to interest,,- 
arc Ly no means in the habit of diaregarcliag ; and the consequeneoj 
is, that the interest on money so hired, is g:cnerally reckoned ai ' 
added to the principal at the enil of each half year, and so it got. 
rolling on, enriching the already wealthy lender, and imporerisbiD 
^^- 1^ indiscreet, or unfottunsle boirower. 
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of couiw, be to b« maile in tias moiuier, as £\00 
M to nut Oi jcar'9 mleregt, Uiat is, b) ;£3 5s. Dd., so is the jtriacipol sunt 
lent, to iu interest. And s* vnu go on for each half year, increasing the 
principal eacb lime by the wldilioD of (ha interest. 

(29) What is the compound interest on ^£13820^ 
for two years, at 3| per cent, per annum, payable 
half yearly ? 

This queitian, as to principd and rata of inlerestr is the same as that 
numb«^ 21- And thus I nse the same sums, nearlj, in older that the 
dii&renuc between calculating interest yearly, and h^f yearly, may be 
(Jearly seen. This difference will be maniieat on a coinparirou of the 
angver to (his i^uestion, ailh (he re>iiit of the second operation on 
question 27. 

(30) What is the interest on £4217 I2s. fld., for 
60 days, at S pe^ cent, per annum t 

Fife per cent per. aim. That is, .J5 farjELOO, fortlie term of 3CS 
days. But we would know, nbat is tlie interest an tliis money, at this 
rate, for GO davs ? Let us find tbe rnterest on ^£100 for this time, and 
then we ahall'flnd the rest. If 365 days haie £5, what nitl 60 dnys- 
have ? Suppose the answer be, that Ifis 5id " ^^ intercBt of £100, at 
this rate, fw 6» days. We may then say. If £IO0 : !& g^d ; : 
if4217 12s Gd, and this biiiag» (he answer iji the Cjuestioo. 

In like manner, nmy yon. find the interest on' any snrnvatiiny rate, for 
any number of days ; gjut tbis-is the Rule-of-Tliree method, tbe busiB of 
aS tbe other methods of computing such things.. There are shorter 
methods ; but, besides that it would take a eonfflJeraWe apace in the book 
to describe tiiem,. my pupils oould, I hope, forget them, m tbe pursuit of 
more valuable knoiiledge, and in the practice of more useful occupations, 
tban that o£ calculadiw; iiilecest of money { (br the doing of »hichj there 
are Tibles oeady constrocted,, for those who hove frequent occasion foe 
lucll things- Anotheiqiie9tion,.or two may beosefiil. 

(31) What is the interest on i£3ri5, for 54 days, 
and for 73 days, at 45 per cent, per annum ? 

These questions on interest are useiiilr not only because there is no 
■ettliag onajrs of out own, nor thosu of othcrSr without as. occasional 
xemone to them ; but they axe useful,. toOf in Uiis |)lace, because they 
afford Tei7 fine practice for the learner, in this most valuable rule, i 
must not, Itawcvcr, close this seces of instruMionsonthe reckoning of 
interest, without giving, on thospaoe Xhave liere tospanv some intlnva- 
(ion of my serious disapprobation of the practice of lending out money 
on such terms. The mactice is 5» general, that we think not of (he con- 
sequences, and have dl lorgntKn that it has ever been iDterdieled. Were 
accumulation, indeed, the sale end of our existeacei did virtue cartsist 
in " tlie heaping up of riehes," nnil tmo pie^ in the wiirsliipping of 
them and their possessors, we should all now be riKli^ in this country ; 
the wisest, tho must virtuous, most pious people that the sun erec ib^v^'-. 
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■pan j and the " grindinK o[ the fsoes of tl 
ICruwD capiCali^it, irould lie meritoriotu. Bi , 

Its poSEessors from private, nor from public calamitieB ; as it *i. 
to a people ndlher power nor lieedoiTi i nor beiUtli nor bappioess to 
ridoal ; but, od the oonliaiy, as il invites the conqueror, and avenges the _ 
wrouga of diose from wham it is unduly drawn, by afflictiiig the greiJj 
witli numemiis ailments, both of body and of mind ; as it is monifcBtlj Ibe . 
irill of the Most High, that such shall be the consequent'ea of e]ice8sin,!L 
•coumuiaSion ; su has usury, that is, " the lending for gain," whiih b ^' 
ttod held i 
iges and nati 



great meoni uf aceumulation, been forbidden, 
ited abboirence, by the wise and tlie good, in nil . 



'{39) What is the present payment on ^6075 lOi 
^ lyable, that is, due in twelTe months, discouiit a 
the rate of 5 per cent, per annum ? 



Now, miuk, this ijiscounl is very lilie iitlereal ; so like, i 
ibtj- are very commonly eonfouoded, and, as inlerealh alittii 
fjunnnf, so, those who jjay money, generally avai] then 



, _d lake that which isalittle mc 

thenu Tbete is, however, this difiersDce ; iktebi 
the use of aaum of Dioney, and is to be paid AFTBH the utv of it 
£«n Aao!, at the stipulated time ; whilst discount is an allowaiic« ~ 
lor it, OB its lieing paid bbi-oiIb it lieeomei due : that is to sa;, ii 
luyDient of interest beibrehaod i * hich payment, therefore, tuicoi 
to the rules of usury itself, ought to be something Icsi than when 
Jefernd. Tlie diflbrence, for inslasve, belvifen intei'eBt aud diacouB 
i^lOO^ payable in one year, at 5 per cent, per annum, is thia ; I 
interest to be paid at Ihe end of the year, being £5, tlie discotmt pi 
on tlu axntMacaaexi is £i ISs. 2ii.: tbat is 4s. ^d. Jem: t^ 
rtactly the interest an the discaunt, t 

advance i and tills difference, as you see, t_ — . .. ___ 

i> a tliiog not to be overlooked.— To Hud this discount on £100 irnya 
ill a year, at 5 per ceat. per ann. according to our role, vou state it U. 
tl i5l(l&,du« after the lapse of a year, may now be paid LnrjCIOa <tihi 
il tlie present Borlli of i^? And the foi'eBOiug question, cfial is, No.y 
!■ tu be slated thus. 

If £105 : jeiOO : : 6375 10s Od. 



r (33) What 



. the 



Ibyable in katf a year, t 



: for iS7» 



1 to observe, lliat the queatian here is, sol a£ to 
..,, -I be paid a year before it becomes ude, but only halfa 
r i we must, therefore, take onlv half of the rale per cent per 
« jt3 lis, and adding it Co jCllKl for the first term, we slati 



M payment for £L16ii } 



(luihtf, may iiow be piiid by £100, what it 



DOUBLE RULE OF THREE, 



Or Rule uf Fines 



OF COMPOUND PROPORTION, 
Or the Chain-Rulb. 



301. The proportional numbers of which we hate 
yet treated, exist in pairs, or, as we have called 
them, couplets ; and the business of the Rule of 
Three, as has been stated, is this ; that having ou9 
pair of terms, and a single, or odd term, we thereby 
nnd a fourth, which, bearing a certain proportion lo 
the others, completes the second couplet. And this, 
which is almost the simplest office of the rale of 
proportion, is called, when it is to be distinguished 
irom more complex operations of a similar kind, 
and of which I am now about to treat; this 
more simple form of the rule of proportion is called, 
Single Rule of Tlu-ee. 

302. As there is Sirigle, so you will justly infer 
that there is double rule op three. And,, as 
the office of the single consists in finding a fourth 
term, and thus completing a single pair of propor- 
tional terms, so that of the double rule, is to tind a. 
sixth term, which shall bear a required proportion 
to five terms previously aacertaiueo. For example, 
the questions which this rule determines are of this 
nature; — If 12 men can build awall 200 yards long,, 
and 16 feet high in 20 days, how manr men can 
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Or; if a iainily of 14 persons expend ^H 
month, of thirty days ; how much, at the same 
will a family of 21 persons spend in 45 days 
Questions of this^ sort, and a great yaiiety of oth< 
having, as diese have, Jire terms, which five tei 
form an essential part of the question ; with qu 
tions of this sort, it is, that the Doable Rule 
Three ; or, as it ia sometimes called, the Kule of 
Five, has to deal. And it is by a sort of blending 
o{ several terms together, into two distinct sums, 
and a division of one of those sums by the othei>, 
Uiat the question is resolved : much in the same 
manner as in the Rule of Three, in which, by mul- 
tiplying, we blend certain of the terms together, 
aud divide the product thereof by the other tenD) 
and so obtain the term sought. 

303. The questions I have stated above are < 
that very simple form, aud I have purposely chosei 
them BO, in order that you may see the procese mot 
dearly ; they are of bo ^mple a form, that you cai. 
answer them without working them with a pea 
and this simplicity will enable you to see, that it 
process I am about to describe, leads you to the rig] 
answer. Let us, then, work the second of then 
and trace the working in such a manner, as to lea 
dearly into the principle on which the rule i 
I'ounded, by which rule such questions as these ai 
stated and worked. The question is ; If a family c 
14 persons expend £42 in 30 days, how much, a 
the same rate,, will a family of 21 persons spend ii 
43 days f 

•304. Now, ia the first* place, let us see how mud 
£42 allows to each of the 14 persons. We fim 
that it is of 3 for each. Kextfthis money is to Berre 
«ach person 30 days ; and this, wc find, is 2s. pee 
day fot each person ; and this we have fonnd, yon 
must bear ia mind, by dividing the money, whici^ 
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by the very words, and according to the sense of the 
question, is to be thus divided, amongst the parties 
and amougbt the 3U days. And so 2s. each dag, 
for etwh person; is the portion. But the thing we 
want to know is ; how much 21 ]ieraonB should 
have in 45 days ? Give to each of the 21 persons 
2fi. for each day ; that is, multiply the -2s. by the num- 
aer of persons, and then by 45, the number of days, 
aod, of course, you have the sum required, which is 
J890s.or£94. 10s. How easy, then, is this matter; 
Jiow very simple this double rule, when it is pro- 
perly looked at ; we have merdy divided and mul- 
tiplied, and here is the answer. 

305. But, in this example we divided first by 14, 
and then by 30. I need not say, that it would be 
the same thing had we divided first by 30, and then 
by 14; but it may not occur to the learner that 
instead of doing it thus by two processes, 
had we divided the money at once by the product 
of these two numbers, that is, by 420, the result 
would have been the same ; and, .Igaiu, it may not 
occur to him, that instead of proceeding in the 
order in which we have done, that is, dividing in the 

first instance, and multiplying in the second ; it may 
not occur to him, that, were we to reverse this order 
of proceeding, that is to say, were we to multiply 

Jirst, and to divide afterwards; it may not occur to 
him that the answer would be equally correct. Let 
us, however, try this matter, 

306. The terms with which we multiplied are 
these, 21 and 45 ; and with these we multiplied the 
money ; but we did so offer it had been divided by 
14x30. Now, however, we propose to multiply it 
be/ore, and to divide it afterwards ; and the process 
will stand thus, ^42 x2 1 x 45=39B»0, which £39690 
-j-14x30 =£94. lOs. which is the sajne result as 
that to which we were conducted by the other process. 



_L 
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aid this U the approved and established method, 
I the merits of which I shall hereafter have to 



Im807. The principle on which stands the mode of 
proceeding in this rule is this : we have £4^ given 
as the allowance for 14 persons for 21 days; that ig, 
14x21 times as much as the share of one peisoa 
for one day : the share for one person for one djiy 
is, therefore 2s. ; and, if we multiply, as we did in 
the former case, this 2s. by 21, we have one day's 
allowance lor 51 persons ; which is something 
towards an answer to our question; and, then, a^in; 
H" we multiply this product by the number of oayWl 
that is, by 45, we have the complete answer ; tl 
is to say, if we thus multiply the 2s., we have t 
answer ; but, on the contrary, il' we thus multi^ 
the £42, which is 14x30 times as much as 2s., 
then, oi course, have 14x30 times as much i 
aeek for ; we have, in short, as I have shown abm 
£39600 ; which excessive sum, however, as ygl 
have seen, is easily reduced to the right amount, ' 
being divided by the 14x30. And this is 
double rule of three ; this discloses all the reas_ 
all the principle, all the science that there is in thfl 
apparently fonnidable rule ; with which principle 
having once made your mind familiar, you mtf 
master and play with the rule, and with all question! 
that come within its operation, as you would p' 
with the lightest object of your amusement. 

808. But, although we may, for ourselves, and 
when the calculations are only for ourselves, 
dispense with all lormalitj of statement, and almost 
make play with our calculations, yet, clearness of 
statement, and regularity in our method of proceed- 
ing we must observe, if others be to look at, aud to 
understand otir work ; and, besides that it is a gn 
means of avoiding eiTor, we must observe such Ibi 
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if we ourselves, would, at auy future dme, mtder- 
ttand our own work. Therefore, let me here engage 
your attention to the proper mode of fitatinp 

fuestions in this rule, and yet more explicitly than 
have hitherto done, to the more approved mode 
9f working them. 

. 809. First ; with regard to the mode of stalement. 
!bi the questions now under consideration there are 
Jhfe terms that are essential to the statement. In 
the foregoine rule we have dealt nnth questions 
tbitt have only three such terms, and the considera- 
tions by which we were guided in the statement 
of those three terms, will serve, with very few 
additions, not only to guide us in the statement of 
Questions oijive f^nn^, but In the statemeut, aleo, of 
questions composed of yet more numerous tenns ; 
which questions come under the mle of compound 
proportioBjor, as it is called by some, the chain-rule; 
owing this name, no doubt, to the manner in which 
the several terms are linked together. 

310. As the considerations by which we were 
governed in stating the terms in rule of three, are 
to serve as the gruund-woik of our statements in 
this somewhat more complex rule, we cannot do 
better than, after reading- paragraph 282, turn to, 
aud read that numbered 290. - In the latter para- 
graph we have a question on the quantity oi iron 
that may be smelted under certain given circum- 
stances ; and, in it, we have three essential pdintsj 
expressed by the terms of which the statement is 
formed ; let us now, by the addition of two other 
jToints, or conditions, make it a question for double 
rule of three. Thus;— if, at 12 furnaces, 30 tifien 
can smelt 8060 tons of iron in 6 days ; how many 
!ons 'can 45 men smelt in the same furnaces in 21 
days : it being understood that the quantity of iron 
itmelled will increase at the satne rate as the number 
of men ami the number of da^'s ase \'ttc\e,«»e&.''- 
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., Now you will recollect, that this question 
it hod but three terms, was stated thai 

06O : : 21 ; that is, il* 6 days will smelt SOSI 
tons, how many tons will 21 days smelt ? W« 
ibuud that, in this time, 28210 tons might bt 
smelted. But this, we also found, could be dons 
by 30 men : and it is asked, with the same meatus 
and in the same time, how much 45 men can smelt. 
Heuce, then, arises the second question ; whicb* 
when stated in form, stands, thus, 30 : 28210 : : 45;^, 
that is to say, if 30 men can smelt 28210 ioo$t 
what will 45 men smelt? To which question, thti 
answer, as you will find, if you work the suio, if 
423] 3. And this, you see, is finding the answ^ 1« 
a double statement, and by a double working j ani% 
heuce the name of double rule of three. In tlii| 
method, that is, by a double statemeut, and doubla 
working, you may state and resolve all questiong iij 
proportion, having ^ve terms, for which you wai^^ 
a sixth. However, before I leave this matter, ; 
may be well to apprise you, as it may render til 
statements less difbeult, that it is not of any const, 
quencc, in this, nor in any such questions, whether 
you put the terms thereof in this order ; maJdii| 
first a statement of the days, and then of the men 
or you put the first of these last, and the last firsts 
you may Just as well say, 30 : 80C0 : ; 45 ; an<f 
having worked this, and brought out the answei. 
which, observe, is 12090, you take this answer ftq 
the middle term of the second question ; thas 
6 : 12090 : : 21 ; that is, as G days aie to 1209L 
tons, so are 21 days to the number of tons to bi 
lound ; which nimiber, as foimd by the other method 
is 42315. — So much for the working of these s 
' two statements. 



f 



12- As to the mode of proceeding, in order tc 
them by one statement, and by one process ol 
'king : We have seen above, in the question oj 
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B. family expending a certain sura in a. certain time, 
how exactly, and how easily, we find what ought 
to be the expenditure of a greater niunber of 
persons, iu a longer time ; and this, too, by a very 
simple process of multiplication and division. The 
question was, if a family of 14 persons, expend 
£42 in 30 days, how much, at the same rate, will a 
family of 21 persons expend in 45 days ? And the 
answer was found by multiplying the £42 by the 
two latter tenns, and then by dividing the product 
by the two former terms. Now, just read paragraph 
•2t>7, and then let us look carefully into the i-elation- 
ship which these several terms bear towards eiich 
other. And, first; it is laid down, that a certain 
proportion does already exist between the 14 persons 
ana the sum of money mentioned ; that is to say, 
that 14 persons expend £42. And then comes the 
question, — How much 21 persons may expend? 
This 21, then, is the odd term, as described in the 
paragmph you have just been reading; it is the 
term which " wants its proportional, or mate ;" and 
it is, therefore, of these three terms, to stand last. 
The two other terms take their stations as in single 
rule of three ; that is to say, the middle term is to 
be that which speaks ol the same kind of thing ns 
the answer jb to speak of, and is always the term 
which bears the same relation to the first, as the 
fourth is to beat towards the third. The three 
terms will then stand thus, 14 : 42 : : 21. 

513. Thus disposed you will note, that the three 
terms are, in a certain sense, balanced ; in the centre 
stands the odd term, and on either hand stands a 
term descriptive ol similar things. And now come 
the other two terms^ that is to say, the fourth and 
fifth, which are to be placed, one on either hand, 
beneath the first and third terms. These two terms, 
in this questioa, speak, both of them, of days ; in 
all (questions, the fourth and the fifth terms, lik« 
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flie first and the iLirJ, will speak of the same ki 
f thiD^s ; so they, also, like the first and third, s 
b he placed go as to balance each other, and, as 
Jhe case of the first and third, likewise, that tei 
lAt which the question is asked takes the rig-fat han 
r third place. So that you see, there is iio mystt 
i iill this; no coujuroti.iu. It is a vety feiinpl 
(alioual, and even a very pleasing, as well as a fa 
' leful aHair. I here state the 
haestiou of which we have j,,,. £_ ^tr. 
Seen Bpeaking-. In the secoud 14 : 4'i : : 21 
',, the centre place, as _vou 30 : x : : 45 
stands vacant, but it is 
^Dslomary to put a small mark of Bome sort in i 
Tach as a small cross, in order to show, that it hi 
Tki>\ been left vacant througli an oversiffht. Att 
tSic fi^c tei-ms of this question, as here stated, wi 
s a enidc and example in the statement i 
s in doulile rule of three ; and, of sums, nj 
I this rule only, but likewise, as 1 have befcn 
Intimated, in sums conlalning; the largest nunib 
r teims. 



'■3!J. However, confininjif our attention, at presen 

i this question of five terms, which is stated abo« 

Q due I'orm, let us turn back to paragraphs 8ft 

K)5,-6, in which we Uaced the working of tV' 

ftTery sum. lu the two first of these paragrapl 

different modes ol working are suggested, but it 

in the latter of them, that is to say, in 300, that "' 

approved and established mode is fully traced' i 

described. And this mode is approved and esluV 

]ished, because, in pursuing it, we keep clear, dmiiig 

the process, of the fractions, in which, in most 

questions, by either of the other modes, we should 

he entangled. 

315. And what is this upproved mode of 
eeechug, as exemplified in this question ? In 



pro^ 
I thefl 
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paTajrnph Inst rei'eiTc;! to, we have it thus slated, 
"4ix21x45=3!)<;90; which X39S'J3 -r 14x30 = 
^94. 10s." — And, what is this process, but a niult*- 
piicathn ol' the middle, or second terirt, Ijy the 
teiiHs stuiding in the third cnluma ; and a divUhn 
of the product thereof, hj those in the first column ; 
a process which is iu exact couformity with that 
pursued in single rule of three direct, 

316. However, this is only the method of treating 
questions in direct proportion. The terms being 
read in the order in which they are stated, wo 
multiply the second and third together and the term, 
that ttands under the third; and the product 
becomes the dieidend .- and, fur- a divisor, we 
multiply the the ^rst, and the term standing under 
it ; and, as in rule of three, " the quotient is the 
answer to the question, in the same denomination 
as that in which we leave the second number." 
And, in this method, too, are all questions in 
direct proportion, howev^er numerous and com- 
pounded their terms;'in this method, of multiplnng 
the middle, or odd terra, as I have found it conve- 
nient to call it, by all the terms iu the right band 
column, and dividing by all those that stand on the 
left; iu this method are all questions in direct 
proportion to be resolved. 

317. But in these more compound questions, the 
proportions, as in single rule of tliree, are not 
always direct ; and, when they arc otherwise, a 
suitable change in the method of treating them is, 
of course, to be pursued. As to the mode of state- 
ment, it may be the same, whether the question be 
direct or inverse ; so that it may be as well not to 
think of this point untQ the statement be completed. 
But, having done this, you look at the several terms, 
as instructed in paragraph 207 and, confiuing your 

lu^on to the first, second, and third terms, you 
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F determine whether the question they ask be to b 

I answered in direct or in inverse proportion. 

[ having determined this, you mark accordingly ; t 
"s to say, you mark the term with which you are t 

I divide. If the (luestion he direct, you divide Ij* 
the ^rst term ; if indirect, you know you are 1 

, divide by the third term. And whichever of thea 
temis you have to divide by, mark it, with a s 

I atar, placed distinctly by the side of it. Having 

r done this, you proceed to examine the two tern 
best below ; and maik, in the Eame manner, l' 
term which, according to the question asked 1 
them, is to be the divisor. And, having the tern 
thus marked, your work becomes very simple indeed 
for, all you have to do, in the most difficult am. 
most complex question that can be conceived, is, 1j 
multiplt/ all the terms together that are not marla 
tud to divide the product by those that are Tnarked 
*" and the quotient wUl be the answer to the queslioi 
in the same denomination as that in which you h ' 
jftie second term." Precepts without e^iamples, a_ 
of little avail, whether it be in morals or in arit^ 
metic ; BO let me engage your attention to the qm 
tions which iollow ; and especially to the methi 
of statement, and of preparation for working. 

(1) If 16 men can build a wall, of certain dimei 
nons, in 23 days, when the days are 9 hours longi 
how many men will build the same wall in 12 days 
when the days are 11 hours long ? 

mmbcred 10 in rnle of tbrcc,-' 

9 to Ibc leogth of the dajl. 

ID -the itRtemcnt, and 

)Q thia lulijpct, girea 

mB of Ibil question, 



. TbiB is the ume question la thai 
I bm with the tno Hddilional lernis 
1 Bememberiaf;. now, Ibal eray thing- deppndE 

Mllin^ to mind, or re -perusing the instruction! 
I fa. plitB^ph 296, you mriy state three of the I 
I fjUt BS you did the SHme tenns wbea it 

~~ B rule of thr«e quFSlion, thus ; Htid i 

I place the two ailditiooBl torms, 

L according: to instructions in pa.rBgiaph i 



!3 : 16 : : 12 '^M 
dxri hturt ^M 
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Dr f au msy say, in the first line, as jan 

see it lierc done ; If <l lioUn a day will heun mch hoan ' 

suffice 16 mfu to ila ihework, liQW nifiay 9 i Id ■ . 11 

mea will 11 lioTira ButHce ; nad Ihea tlie dafii days 

dm otber le-rms tske tdelr plHces, In 23 - k : . 13 

tfaeir proper atntions beacHtli g and , thia 

iiapartant puit of ttit: work ia compleced. 

But now come the queries: Haw are titese trrma, as to direct, 
or inrerie ! One (biug at a time is the nay (o do work welt, aad 
most especiallj it is tlic way ia which the mind vorks with the 
luoat plcnsiag, nud most bencQcial eBect i so let ua here coufine our 
ailenlioa to ooe line of tfrma nt a time. Aad, drat, let lu Jeter- 
mine HS to the line in which the dmfi are stated. If 23 days require 
i 6 loen, l!2 days will require «Bre meu ; but 12 dnys are less lime 
thaa 2a days, that is, " tea requira more," therefore this liae ia 
invtTKi the third term is to be the diviitr t and, according to iaatmc- 
lioua in paragraph 317, we mark it vlih a small itar, w yoD ace ic 
done in the annexed slalemeot. Now for 

the next line. If y hours requircIS men, dtmt nin dagi 

how many men will 11 hours reqnire > 3U : 16 : : 13 * 

Fewer moil, it is maaifest will be required Anrj hmri 

for the longer hum. This, therefore, is B ; H . . 11 * 

a caae in whiih " more rtijuirta fem" and 

tliiE part of thb qusscion, also, is in iitrrfte proportioa, and the tern 
iu the third column here, too, must be marked for n diviaor. All ia 
now clear before ynu. Following the rule^^vcu ahore, you multiply 
together the Terms that are not marked, ^r a dividend ; sud, for > 
difiaor, you take the product of the terms tiiat are marked ; or, if 
it will not entang-le you in fracllona, you may divide by the marked- 
terms one after the other, lu you were tauglit to diviJe by submulti- 
plus, oDB after the other. 

(9) If. a pwty of 9 persons, on an excursion of 
pleasuie, in the spiictiof three weeks, expend £ 134 
5s. 4i d., liow much, at the same rate, may a party 
of 13 pereona expend on a like afiair, in 25 days ? 



Bks: 



*9 : 134 5 4i : : 13 

*21 : X : : 35 



_|5'(S) A body of troopg, in garrison, consisting of 
1253 men, have provision for 03 days, at the rate 
of 25 oz. each man per day, and a reinforcement 
of 295 men, without any provisions, join them ; 

twhat quantity per day must each man "be reduced, 
-1 i 
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I order to make the provisions serve the vhd 
[Bnison 72 days i 



1253 

dcy. 

63 

[ (4) What is the iuteiest on £ 4217. 1Q«. 6d. tat 
"Q days, at 5 per cent, per annum f 

I ..^jtber gncsUnn on intenill And tbii exactlj the same U tW 

I Ambend(30)iDn]1coftbree:— I caoiiDt welldeyiKa better loeuit <| 

ihiwing the respective power!, of each of IheSB ^aloable rule^ Ihsn ' '" 

of applying Ihem to the soiLa quistinn. In the former rule you leu 

bnn to resolve tbii question by two state- 

mfDts, and two workings : here vc do it at £. £. f. >. 

onee, but acoording to the rule ve are in, 100 : 5 : : 4712 12 S 

we do it by a double slatemeDt, whieh| -' — ■' — 

togetlier with the varliing, exhibit that 
beautiful coincidenoe, and barmonj nith 
the rorraer mode of treaUog the question, which ia alttnys 
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truth of italemeat, and correctness of reasoning, whatever diSeP' 

— " may be in the mere monner of conducting either. 

HI neat a method of computing interest for a number Of dai^ 
reatment uf the some question, by the two modes, of rdm 
ibfe propurtion, tend so much to iUuslnite each other, tliatl 
lose Uic two other questions in one, for your practice. 

i. (5} What is the interest on £ 3715, for 54 days, 
1 for 73 days, at 4i pflr cent, per annum t 

• (fl) If a locomotive steam engiile, by 4,be con*, 
" mption of 12 cwi. of coals, propel a train of 
mages, and their loetds, weighing altogether 
P tons. 7 (tci. along a raiUroad, a distance of 32 
biles, h(itv muny coals ought to be consuiuedi ^t 
c sirae rate, in order to drive a train of carriagen 
their loadsj weighing 89 (on*, ilnvt. on » 



I ^7) If an engine, as above, by the consumptit^ 
(E I2cwt. of coals, propel 63tona. i net, a distani 
of 32 miles, bow mq,ny juiles ought 82 Ions. I 
to be propelled by 17 cwt. 3 »jrs. toD\?.* 
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(8} If an engine, as before, by the consumption 
of 12 cict, of coals, propel to a distance of 33 miles, 
a train of carriages vieighing 6& tons. 7 cwi.wh&l 
weight of a train ought IQctct.^qrs. of coal to 
propel along the road a distance of 39 miles i 

(9) If 634 tiles, etich 10 inches long, and Jlinchea 
broad, will pave a certain floor, how many bricks, 
Oinckes long, and 4iinches broad, will pave the 
same? 

(10) If an iron bar 3 feet long, liinch thickj 
and 3^ inches broad, weigh dSj lb. how much will 
be the weight of a bar of the same breadth, but 
4 feet 7 inchet long, and 2 J inches thick f 

(U) An iron bar 3| m. broad, I|in. thick, and 
8 lect long, weighs 75J lb. what, then, will be the 
weight of a bar of the same thickness, but A\ inch 
broad, and 1 1| feet long ? 

(12) At 5 per cent per annum, how long wUl 
£ 179 be, at simple mterest, before it amount 
. to £ 300 f 



¥ 



If 100 
179 



300 



(1.3) On the birth-day of a child, just 12 years of 
age, the fatlier proposed to put out a sura of money, 
which, at 4J per cent, per annum, simple interest, 
should increase to £ 500, just as the child should 
complete its twentyfirst year : Now what is the 
stun to be put out, in order to accomplish the 
father^fi purjwse ? 



^F COMPOUND PROPORTION; OR, 

(14.) If 6 men sink a foiLndation, 17 yards IdQg, 
7 yards broad, and (i feet deep in SJ days, how 
many days ought the same men to be allowed, in 
whim to extend the foundation 6 yards in length, 
and 3| yds. in breadth r 

(15) A garden wall, measuring 297 yardt rouni], 
Xlfeet high, and brick and a half thick, has been 
built by 19 men, in 27 days ; how many men can 
build a wall the same height, and same tJiickness, 
but 315 yards long, in 11 days ? 
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OR, THE CHAIN-RULE. 



18. Let US now enter oii eompound proport. ., 

tn the foregoing we have dealt with qtiestions 
that have five terms essential to their statement, 
and that require a sixth, for the answer. Here 
I propose, to treat of such as have yet more 
terms, and 1 expect you will he delighted wilJi 
the simplicity and ease with which propositions 
most fnghtfully complex and unansweiuble in 
their appearance to an unlearned eye ; propositions, 
too, often of very great impoilance ; I expect you 
will be delighted with the ease with which you 
will learn to manage propositions of this nature. 
And, that, when you shall have seen them so 
managed, you will agree with mc in the opinion, 
that the rule by which we learn so dexterously tp 
treat them, may very justly be regarded, both on 
account of its beauty and its Usefulness, as the 
^eat ornament of commercial and mechanical 
arithmetic. ' 
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819, To enter on this beautiful rule in the manner 
we have betore occasionally pursued, let us take 
the first proposition in the mie of five terms, and 
to it, let us add two other conditions, or terms, 
thereby bringing it into this rule. The proposi- 
tion was, to fiad an answer to the question ; " li 
Ifl men can build a wall of certain dimensions, in 
23 days, when the days are 9 houi-s long, how many 
men will build the same wall in 12 days, when the 
days are 11 hours long ? To these five let us add 
the conditions, that in the first instance the wall is 
proposed to be 180 yards long, and in the second 
that it be 205 yards long : and so we have seven 
terms in the question, waiting for an eighth. 

320. You know how to state the five terms ; and 
recollect that they were placed as you see the first 
five terms in the annexed statement. And they may 
be read thus, If 23 days will dayi nvn day 

suffice 16 men, how many men 23 : 16 : : 12 
tsUl 12 days suffice j and, then, houn hourr 

if 9 hours, under the above 9 : X ; : 11 

conditions, will serve, teJtal yard* yardt 

will 1 1 hours do? 180 : X : : 205 

And now appear the two 
additional terms ; which merely come to ask, 
" If, under the foregoing conditions 180 yards of 
wall can be built, under what conditions; or, 
rather, what additional number of men must be 
set to work, in order to build such a wall 205 yards 
long, within the given number of days and hours i 
and these two new terms are placed underneath 
the former, as you see it done above. And, so, all 
the difficulty is over. You have, to be sure, just to 
consider, whether the questions be direct, or 
inverse, and to mark them accordingly, before 
you begin the working, which working, you know, 
after the statement is completed, is mere child's 
play. 
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321. However, now tliat we have the mysterr 
stripped oS this once tautalizio^^, and somewhat 
formidable mle, let ue play with it, and beeome yet 
more familiar. Let us add two other conditions to 
the question ; let us say that, in the first instance, the 
wall was proposed to be 13 inches thick, and, that 
now it is proposed to be 22 inches thick. I need 
not tell you how to state the question, nor how to 
mark the terms ; and, as to the working' I that is 
nothing. You now know all about these things, 
as well as the most cxperieticod and able mathema- 
tician, You know how to state, and how to work 
questions of nine terms ; and caii,-with just the saine 
ease, state and work such questions, should they 
consist of yet more terms. And this knowledge 
you have acquired, and acquired it, as I trust, with 
sreat ease and pleasure, merely by beginning each 
lesson at the right end; "by having, in fact, the 
right end offered to you ; and, with ibis additional 
circumstance, that you have been led to take one 
thing- at a time, and thus to master all the difficul- 
ties, one after another. 

322. It is not teaching arithmetic, but it is doing 
something even more valuable, to embrace this 
opportunity, to enforce on your careful, and ever- 
lasting attention, the advantages to be derived, 
from beginning any study you may imdertake, at 
the right end, as I have called it. Never mind the 
homeliness of the phrase. Fine words, I could 
give you, were it the time to give them ; but you 
have heard the saying, of the iucfQcacy of " jtfiie 
vords" in all cases where substantial service is 
required. And here it is substantial knowle^e 
that we are in pursuit of. So let me impress on 
your altentiou the advantages, and the pleasures 
too, to be derived from commencing your study ut 
the right end : then take the several parts in their 
due order, attending to one part at a lime, ouly ; 
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iid6, if you piirsHe this course, you will, without 
pEeteiisions lo extrnor(lina.vy powers of any sort, 
niasler subject after sulijccl, and science after 
■fflence; and all this, too, not only with ense, but 
with pleasure. 

1' 823. Tliisbeginning',howeTer,attherightend,thi8 
t^ing of the matter in due order, and attending- to- 
it, one thiu^ nt a time: How is this to l>e done? 
■will you learn it from books? mil you learn it from 
uiastei-s ? Very few of either, are there, ihtit ore 
able thus to tuiLch. And hence the pain, the diiB- 
culty, the labour <ff study. Hence, very naturally, 
the dislike in which it is often held by men of good 
sense and talent. Hence it is, that such men, 
who have avoided what is called study, are eveiy 
day seen to outstrip the scholar, who ba-s suffered 
the natural brightness of his mind to be quenched 
and obscured, by attending to the lectures of 
Htupid professors, anil by poring over treatises, most 
of which treat ot tilings that are of no use ; and, 
treat of what they may, almost all of which are 
wholly destitute of the principles of the subject of 
which they treat, besides having the fault of begin- 
ning at no end, of trailing their i'atigued and dis- 
gusted reader thrnugh a labyrinth of duliiess, of 
quitting him, stupifaed, and of ending without a 
conclusion . 

324. Such are the books, and such are the pro- 
fessors ol learning, generally. But, how are you 
to avoid them ; how to learn without them ? With- 
out books, and teachers, yon cannot loam many 
things, which will conduce greatly to vour happi- 
ness, to your usefulnes , and to your rank in society. 
Read, therefore, and listen. Learn wliere yoii can. 
And, whenever you meet wilh a book, or with a 
teacher whom you can understand, and Jrom 
^adiioh, or from whom, by modcnite atteulion, you 
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can acquire useful kiiDwledg;e, do not fail to lemein- 
ber, that " wisdom is the principal tfaina^; there- 
lore, get wisdom ; get understanding." But, on 
the contrary, if you find your teacher (lull, and your 
study irksome and profitless ; if wearied nature 
shrink from the task, vindicate her sacred rights ; 
thivw up your book, or quit yoiu: professor, and 
solace and retresh your mind amid the scenes of 
nature, or in the society of your friends For Im; 
assured, that the teaeher who is not to be under- 
stood by you without difficulty, whalerer may be 
bis reputation for learning-, has undertaken an office 
for which he is uuqualiiied ; that he knows ooi 
where to begin, nor how to carry on his lessons ; 
that, in fact, he has, almost to a certainty, no com- 
prehension of the principles of the subject of which 
he professes to treat ; aud that, therei'ore, the soonei 
you withdraw I'rom his tuition and the better. 

32&. "Useful Knowledge;" but what is thisi 
On your decision as to this point, more than on all 
others put together, depenas, nnt only the estima- 
tion iu which you will be held by the circle in 
which you move, but on it mainly depends the 
circle itself to which you may be nused or sunk; 
and, therefore it is, tliat I venture vn this apparent 
digression. For digression it scarcely is ; seeing that 
I shall have ta conclude with a piece of advice relat- 
ing to the study of this subject of arithmetic, and 
to the higher branches of learaing to which it leads ; 
a {)icce of advice, which to some ingenious and 
aspiring young men, may be of more value than all 
that I attempt to teach throi^hout the rest of the 
book, 

326, What, then, is this useful knowledge ? 
Undoubtedly, after the knowledge of our private 
and oar public duties, useful knowledge consists 
ia au acquaintance with titose things which are 
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serviceable in out several sla-tions and emplojmenw. 
And, after these, as we aU have, or ought to have, 
leisure and incliaatioii for some other pursuit, in 
order to relieve, and Co embellish our minds, and in 
save us from sinking into little better than mere 
animal existences, useful knowledge will consist, 
in the first place, ol' an acquaintance with th« 
history, the geography, Uic uatiival productions and 
other reaouiccs, of our own eountiy ; of its lawrt 
and institutions, and of the effecu of those laws 
and institutions ; of the character and influence of 
our country abroad, and of its interests, both foreign 
and domestic, llien come a knowledge of foreign 
countries, together with their aaiuml history. And 
these are useful, these are ornamental luranches of 
knowledge, and constitute, undoubtedly, much of 
that " wisdom and understanding," the value nf 
which the inspired teacher so impressively enforces. 

827. But here is nothing said in recommendation 
of the study of mathematics ; nothing in favor of 
a further prosecation of those sciences to which 
this hook may serve as an introduction, and of 
which sciences, indeed, arithraetic forms a part, 
Exactly so, and it is chiefly for the purpose ol 
advising my pupils, to be wary how they be tempted 
to prosecute studies of this kind, further than rfieir 
particular proi'essiona and employments require, 
that I have ventured thus far out of the mere office 
I had professedly undertaken. 

328. To the architect, the euneyor, and the 
engineer, arithmetic and Geometry are "the useful 
knowledge" And, applied by them, as this know- 
ledge cuutinuallyiis, to the measurement and forma- 
tion of solid matter, and i'or useful puiposes, the 
study of these sciences is healthful and invigorating 
^ the mind. But woe be to the mind of him who 

idulges himself in the assiduous study of tU.*i«\, 
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separate from their uses. They are attractive, the? 
iire fasciualing, when once a man has given himselt 
up lo them; and they have even been recoininended 
by some men of great name, as a means ol' implor- 
ing the mind. But judge you by the result ; look ftt 
the men who have devoted themselves to these 
studies, forgetting almost all the substantial duties 
and enjoyments of life, and dreaming themselves 
away in mere abstractions ; and beware how you 
sunendec yourself a victim to the idle con tern pi ati on 
of mere Unes and ligureSi however varying and 
amusing their forms and relations. And beware, 
likewise, ol thinking yourself superior to your 
fellows, merely on account of your knowledge of 
tiling so unsubstantial, and to you so useless. 



32&. To resume oiu' lesson on the foregoing quee- 
tion, which, as before oLserred, from three, we have 
now increased to nine terms ; it was, at first, some- 
what in this form : If 16 men can do a certain piec« 
of work in 23 days, how many men can do the same 
work in 12 days ? So there was one pair of terms 
relating to the number of days ; and the odd term 
save us the number of men. To these we added a 
pair of terms fixing the number of hours in each 
term of days ; next we adiled two other tenns, 
Mpcoii'ying the length of each wall; and, after these, 
by two other teims, descriptive of their respective 
thicknesses, we increased the munber of terms to four 
pairs and one. Let us now, in order to make th« 
question consist of eleven terms, propose two tentu 
on the heights of thelwowal's; and place them 
»» we have done the others, one on the right, and 
the other on the left, as you see them in tii« 
ftfioexed statement. 
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880. Those terms 
which affirm, that in 
fiS days, of 9 hours 
long each, a wall, in 
length 180 yds , in 
thickness 13 inches, 
■nd in height 14 
feet, can be built, by 
die given number of 
men ; that is to say, 
Qmse terms which 
affirm that so-aud-so 
u, has been, or may 
be, stand in column 
on this side ; and. 



The terms which, taking all 
that is said on the other side 
for granted, ask how many 
men, then, in 12 days, each 
day 1 1 hoars long, can build 
208 yards of wall, 22 inches 
thick ; and 17 feet high ? 
These, which are, in fact, the 
terms of the question, are rang- 
ed in like order on this side ; 
each term opposite to, and 
balancing its corresponding 
term on the other hand ; with 
the odd term placed in tb« 
middle. 



I 






*U 



16 



12* 



17 



331. There are other methods of statement used 
by other persons, but this method is in accordance 
with that which I have pursued heretofore. I have 
adopted it, after very mature consideration; think- 
ing that it grows quite as naturally out of the 
principles on which the process is founded, if not 
more naturally, and more simply, than any of the 
others. The other methods I would give, were it 
not from some apprehension that, in the minds of 
learners, they might become somewhat mixed, and 
a trouble, rather than a service. However, give 
them, or not, I must prepare my pupils to meet 
those who prefer, and who, as my pupils will find, 
contend very pertinaciously for olhec m,'H.WA*vk 
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stRtcment. Recollect, that the object of the rule is, 
to bring: nut, with certainty and ease, the auGwer» 
lo the seTeriJ questions. Each person will pursue 
his own method, and nill understand it best; let 
him do so ; and let my pupils beware how Ihr; 
employ any part of their time and attention, Id 
at^uin^' about the matter, until they find, by actui^ 
peil'orniance, that some person, neither inar« 
experienced, nor otherwise more able than them- 
selveB, can, by a different method of statement, 
work out the answer, with greater ease and rapidity- 
Bui this is wholly out of tne question. It cannot 
signify whether the odd term, as I have chosen to 
Gail it, be placed in the middle, as I have placed it, 
or, as others place it, some at the top, some at the 
buttom, and others to the right, of the right-hand 
column. It signifies not, where it be placed, 
providedth«tweknow,withouttroub!e, where lo find 
it: nor does it aisnify much, whether the othei 
terms be placed as I have pi aced them, that is lo say, 
Uie termsof n^rmalion, or vi supposition, on the left, 
and those of the question on the right, and to 'be 
marked, aa I maiE them, afterwards, for difrsori; 
or, as others place them ; the (Uiisors all on one 
side, and the factors of the dividend on the other : 
it signifies no great deal which of these methods be 
adopted. Let each person, without good reason to 
the contrary, and I am persuaded that no good 
reason can he assigned for being at the trouble of 
making a change; let each, I say, adhere to the 
method he may have learned ; and, to my pupils 1 
say, whenever you have to cbeck, or lo prove, th« 
working of another |:eison, in iiiles where Uie 
mode of statement forms an important part of the 
work, do you always prefer to stale and work the 
matter yourself; thereby keeping jour mind clear 
of the useless labour of tracing out the peculiar 
method by which the question may othei'wise be 
treated. 
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352. To return to our question, as stated before. 
The terms which are to produce the divisor being 
marked, as you see, all you have to do, in order to 
find the answer, is, as I have before taught, to 
multiply them together ; and, for the dividend, to 
multiply together the terms that are not marked. 
And the answer you will find, when the fraction is 
reduced tells us that 58^ men will build the 
proposed wall, in the proposed time. 

333. Thus is a question, comprising eleven terms, 
some of them requiring answers in direct, and 
others of them, tuiswers in inverse proportion j 
thus, by a single working, is a. question, so complex, 
to be answered. Somethiag is said, in poiagraph 
311, about working questions in double rule of 
three by a double statement ; those questions have 
two pairs of terms, and an odd one. Now this last 
question, of eleven terms, having jSw pairs and 
an odd one, may be worked by Jive single state- 
ments, bringing out, of course, precisely the same 
result, I have so worked it, and will here give the 
statements, with the answers, each of which answers, 
as shown in paragraph 311, becomes the middle 
term of the next statement. In working the 
question thus, by so many distinct processes, the 
quantities become so much broken into fi-actions, 
that, until I have given them some little further 
instructions on the working of this sort of numbers, 
my pupils will scarcely be able to manage them. 
I shall, in all probabiUty, revert to these very 
itatements, and to their management, when I 
come to treat of the working of fractions. In the 
mean time the five statements serve the purpose for 
which they are intended ; which is simply that of 
exhibiting to the learner, the perfect concurrence, 
as to the answer, arising from the two djffeieiit 
methods of working. " 
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dnyt VMU days 

QunHon 1. 33 : 16 : : 12 Answer 30f 
hours hours . 

..2. 9 : 30f : : 11 „ 25j7 

yards . yard* 

.. 3. 180 : 25fj : : 205 * 28^ 

inches inches 

.. 4. 13 : 2812 : : 22 „ 48^ 

feet ^ feet 39 

..5. 14 : 48^ : : 17 „ 5SIE 

39 27;i 

Determioing the time, and the work to be done, we have asked, how 
many men are required to do it. Let us now have one quesjtion as tu 
the time, and another, all other circumstances determined on, a»to the 
length of the work ; and, using the same terms nearly, as this, on which 
we have been working, varied only to keep a little clear of fractions, we 
shall becomjS yet mure familiar with the nature, and the power of ow 
rule. , 

(2) If 58 men can bufld a wall 205 yards long, 
17 feet high, and 22 inches thick, in 12 days, when 
the days are 11 hours long, in how many days can 
16 men build a wall 180 yards long, 14 feet high, 
and 13 inches thick, when the days are 9 hours long ? 

(3) If 16 men, in 23 days, of 9 hours long, can 
build a. wall 180 yards long, 14 feet high, and 13 
inches thick; what length of a wall, 17 feet high, 
and 22 inches thick, wifl 58 men build, in 12 days, 
when the days are 11 hours long ? 

(4) The hides of cattle, which are a great article 
of commerce in South America, are sold in Suenos 
Ayres by the pesado, being 35 Portuguese pounds 
weight, for 32 of the depreciated paper dollars of 
that country, one of which dollars is valued at 8Jd. 
of our money ; but 97 of their pounds are equal in 
weight to 100 of ours. Now, under these circum- 
stances, what is the value, in English money. First j 
of I'^O English pounds .? Second^ what is the value 
of 112lb. .? Third, what the value of lOOlb. ? 
and Fourth, what the value of lib. ? 
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334 Hei'C are four questions together ; which, to 
save room, I propound on the same series of con- 
ditions. But we must take them, one at a time. 
And, first, with regard to the statement of questions 
of this description. 

335 There is a mode of statement, which, for the 
purpose of distinction, I will call the continentai 
method ; heiug, so tar as my observation has gone, 
practised and taught by persons from the continent 
of Europe, This mcthou, which is peculiarly well 
suited for resolving questions of foreign commerce, 
is, to set down all the terms of the question, without 
stopping to examine, as we have done in ours, which 
are essential to the working, and so omitting the 
rest ; this method, which, with admirable eas«, 
takes in all the terms, arranges them in a manner 
so simple, that a child is capable of the work, and, 
having done so, begins to reduce and to cancel those 
terms, when they are capable of being reduced and 
cancelled, until it brings them down, generally, to 
numbers so tew, and so smelly as to require no more 
labour in the working, than do the fewer terms 
in which, with much more exertion of mind, we 
contrive to state questions of the same description, 
in our method. 

In this continental method, the terms ore ranged 
in two columns, beginning with that on the left- 
hand, at the head of which is placed that term, the 
value, the price, or the produce of which we have 
to discover; then, on the line next below it, hut 
on the left-hand cohimn, comes a term which 
speaks of a quantity of the same denomination, as 
does this first term ; then, opposite to this second 
terai, tuid underneath the first, is placed a term, 
which, in the question, yoii will find expressed or 
onderstood, to oc equal to the second term ; then, 
[, croHHipg to the left, is written a term ofl' 
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same denomination as the third, which, again, is 
balanced on the right, by a teim which, although 
in another denomination, always expresses a thin^ 
of the tame kind, and equal in quantity : thus do 
they commence with the odd term, the equaly ot 
balance of which the answer is to give ; thus do 
they commence with the odd terra, and then proceed 
downwards, not changing the denomination on the 
left-hand, hut only on the right, and, on this hand, 
too, balancinff, always, in quantity, or in value, the 
term last written on the left, just as you see them 
in the statement which follows, until all the terms 
he set down. 

In this slatemcnt the words nqniiod to explain the ternu, are inserW ; 
it t» n siir« modci aad 1 nould advise ^u not Ugbtly hi omit tu follaii ibr 

Wbol is the TSlua of 120lb EagUsb 

lODR) English being equal to 9TIb Bugzkm Ayrec 

35n) Buenos Attcs Belling for 33 ■ Buenos Ajm Dnlluv 

1 Dollai being voilucd at ...... .. 8jd, E^ngtisb. 

Very similar to this is another method of stating 
the question. The difference, indeed, consista merely 
in this, that the odd term is placed at theyoot, in- 
stead of being at the head of the right hand column. 
But this difierence of statement can make none in 
the result, seeing that, the terms in the first column 
are to be multiplied together for a divisor, and all 
the other terms, place the odd term where you may, 
are to be multiplied together for a dividend ; that 
is BO say, such must always he the case in the Con- 
tiuental method, which method, so well adapted for 
questions of this description, in which the pi-opor- 
tion is always direct, doea not, so far as I have 
looked at it, appear to he fitted to work questions in 
inverta jvoportioD with any peciUiar advantage^ .. t 
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(5) Carolina Hice Bells in Hamburg at lOOIbs. of 
the weights used there, for \-2 marcs, 8 achellings ; 
how much, in English money, will 1121b. English 
weight cost; 112 lb. English being equal U> 105 lb. 
Hamburg; 16 schelling's bein^ one marc, and 13 
equal to 20 «hilliiigs ? 



Whfllwm bt Ihi^ cost of 11216 Englisl 



^ .. . , iii.M<l'tooocdeD<.rtiiniiDi. There 

111 BdieUingn, yoa san. In ooe nun-, so llmt it is 13 j males, uid it 



will Buffioe to reduce tins ternl Hi hoif Dura ; but, tlieD, observe, and 
never fail Hi bear ibis in mind, th^^ben you wduceaterm on unf jirfe.yoo 
must, iaorddrlo preserve ttie pruporlion, *i Ebawn In parajtraph 179, 



i-iiretul to bate tbig done in all caioi. 

(6) The price of Wheat at Hambui^ is ISO 
doUars, atrrencff, per last ; what will be the coBt 
of one English Quatier ? 

To cKimptete this quesUoD, itisnecessaiy tnkonv, that in Haanborg; ai 
in many other countvii^ tbt current nones is Eunk in value beloiT the 
ttandard or, ai Ibey call It, in tlie Qeiman Slates, Baiuo. In Hamburg, 
it requires 125 murcjmrraujr for ICO more* ioncD; thealioUaria 
equal to 3 marri, and 13 niarci is equal to 20 lAUIini/i Engliih .- and 
G» Uw meaiuns, 1 1} Englisb gri,, tbat is, 90 Innktu, ite eqniil to I 
^iufi Hambarg incauira. As lo the finishing o( Ilie slatnnent, I Will 
^^KMeyou to do that, butjou miy begin it in either of these methods. 



'^llJEaglUliQuarten^i UM. 30 EoEliab BnslielG=l I.Aiit 



(7) Braeil Coffee, in Hamburg, is worth 4 
schillings per pound, in the money and weight of 
that city : at this rate, what will be tlie cost of our 
«o(. or llSlbs. English? 



■UM 



(8) Coffee, in Rio de Janeiro, is S mUrefisper aroba, 
which is eijiiiil to 32!bs, English ; a milree is equal 
hat is the price, at Rio, of I out. in English 

>ney .' 
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(9) At Bahia the price of Sugar is 2000 rees ftt 
aroba; 1000 rees are valued at 32rf. English ; whni 
would be the cost in English money, of I act ' 

(10) Cotton is selling in Pernambuco at 3400 rea 
per aroba; the exchange there is lOOO rees (or Ai^. 
tterlitig; v/hiXiaihis per pound, English? 

(11) In Havanna, the price of Sugar is 12 reab 

Sr aroba, how many grots banco, will lib. cost 
amburg money and weight } 



Thf Spanlsb Bjiiba — S4Ib Hamburg 
S reals cijUiU to 1 Spanish dollar 
444 dollars »]aal to £lOO sterling 
;tl equal to t^ tiuurcs baaco 
I marc equal to 32 giots. 



^^P(I3) Coffee, in Havanna, is 7 Spanish daUan 

^^er quintal, to how many schillings, banco, per 

pound, Hamburg will the same amouut ' 

1 Quintal is equal to 4 orobas. 

(13) The price of Indigo in Calcutta, is 160 sicca 
rupees per factory maund ; I sicca rupee being equal 
to 22d. and 1 factory maund to 7 iHb. English, whaX 
will be the ynca per pound, in our money ? 

(14) Xtt the city of Hamburg, the price of Wheat it 
100 dollars banco per lastie]i\>euses ot freight &c. on 
bringing it to England are 22 per cent ; what, then, 
will be the cosl per quarter of 8 busliels, in England ? 

0, that ia, the coat of 22^*r 

fire tne wtioje stateoii 
not do othovjse than 



inginBdie wheat here; and this, after « 
xil] merely make on ndditiunal li 



I 



90 baiheh 1 lasl 

1 last IDO doUari 

1 doNar 3ma™ 

13 marri 2CM. iterliHf. 

100, aiilh chargei 122. 
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{15) Brazil Sugar at Hamburg:, selling for 8 ffrots 
hanco per pound, 105 of which are equal to 112lb. 
English ; 32 grots are ofte marc, and 13| mato 
equal to 20«. Bterling ; what will be the price in 
Eagland, per cict, ivith expftneeB \7\ per cent ? 
Tbe Sew lerraiaing ijueslJDDE id thisi rule irill be oo tb< 



merchuit, of iliMiler in money, ta calculate tbe actual, or the proliibl* 
iaaa ur guin, on sums of mnney, traiuiuiUed uodef the peculiar uitcum- 
ntaucci,' of tue tasr, from one uimmerdal cilf ti> unutbcr. 

{16} A merchant in London has to receiva 
2,000,000 rees from Oporto : for this sum, how 
much will he receive in London, if he order it to be 
remitted to his Agents, first to Hamburg, thence to 
St. Petersburg, and thence home, the exchanges 
being, 42 sckeUitigii hanco, at Hamburg, for 1000 
rees ; at St. Petersburgh, one paper ruble for 8| 
tcheU'mgs banco ; and, at liOndon> one pound ster- 
ling lor 27 paper rubles ? 

Tu be BlaW thus, 2,00(^000™™ 

WOO reea i2 icheUingthmut 

8} achtRinys Aanro .... 1 paper ruhlt 

27 fiaper Tubiet 1 pound iterling. 

(17) A London merchant remits £IODO to Lisbon, 
thence it is remitted to Hamburg, i'rom which place 
it is returned to him. The courses of exchange be- 
ing as stated below ; will this merchant gain or lose 
by this transaction ? 

45 peace, Engliab. — 1 milrce of Portugal. 

1 milree, — 14 lUbiUinKs el Hambaix 

16 schilling ....^ 1 more 

13i man.1 — 1 pound Blerling. 

Itiiuadfnlood, nottbit ibe £VKO is cattd-up, and n canied abOat 
frcm one or these cities to Che other, and tbea returmd ; Tor then then 
HDiild be no questioa about i(a either gaiDing or losingi it is nndenlood 
tliat Ibe £tDOC^ Dili its arrival in Portiii^, ii achmgid into Ihe moner 
•r tliat countTfi And, if it be, ta encfa lemittances generally are, a ifiA 
•I i^cAuiijiu, the Bill is, in fact, Hold for so mucb money ; nhicb JE called 
IlICH4!I(iiHO. AuiI, In tbe above question it it proposed to sell tbii 
Bill of £1000 ralue, fiist in Lisbon for Nitfm-t; nt 4Ixf. each { then in 
UiuuliurgtbeMiIree«tbr44«c&IUjii.ffeacb; tbe Hiilltn^to bechuiged 
iiilUTnarc^atlSteAiUiRjileBtbi of which morcf l34,itappeBTB ore north 
whe pound >ti!r{i*g.- Hutr.ttaisBclHtig of Bills orExchan^isaa re^lar, 
»u4 lu rnjijuiiul a matter of buuneti, in cODUnerciiLl eitiss., ikMi m.'u>. 



COMPOUND PHOPORTIOW; OR, 

almost of neceuitj li« go, u tbc edlin; at uij otber nrticln n[ tliSc. 
Puritirisesoulof thesales; llus. A London metchant receives ipoMii , 
for jf lOOD mrth of Ooodi, to be liiippcil u> a merehant at IjnUia t mx} I 
bm islbe IjisdoQ mt'rcbaut to ^paid liw Ilia gDods? To fo over ii» I 
aelT, for the nicoej, or for the Lisbon merehajit to brinK it to liinw it nil I 
■f IhB ^uettion, and Ihere would ho pvat expcnKe^ loss of Ihnu, and Mol 1 
risk, la any Ubcr nictbud ef tniLkins the psfmeiit direct, fnim the L> I 
ban la the Lonilon mcrcliuit. Bnt, obwrve, jf the lAodOn mercbul, I 
kaviog ibipfad off the guuds, write out an order on the LiBbrm BleMhM I 
t>r the Booej ; and, than, going on the "BxcnaHQR*' at Lnndoi^ m | 
Sadies u»thcr pnaaa who, bavins to make a rEnrittBiux of KtKrta ■ nof 
l» Lit£ei>, i> in wimi of some eale, nod ineipeiuive method of doiin it, 
if the London raercbant, with his orrfn-, or draft, or tUll ot Bri^ia*ffr, L 
for so tbe order is called, if he mitt auch a person, with j£IOD0, ohictiia I 
ii IliDi leckinf; an upportonitj to und to Ltsbon, ho«r p1ea«an%[ir 
ih«Be two partict KCIle Ihcir accoUnn with their Uaban friendej Ih 
London merchajit haad< over hb Bill of Exchange, m.-elTm the f IMK 
wMcb pap him for hia gsDils ; and the other has only to endine H 
Bill in a Idler to h'n ootrespoiideiM in LiBbon. There are no fiwifli. 
diargei, no inmrance required, for he icceivaa dysUcatt, and afriaU- 
ante Silt, eo Ibatif one misearry, anotlicr reaches lis destination j ami, 
an woeimg it, tbe Liitian euns^ioiidHtt pmanta it to the merchant <m 
whom it is drawn, ncoiTcs the mone^ and bo, almost without riiL, of 
enpense, or delay, all tbe parties iwttle their accounts. I'big is the maoDCi I 
ill which merehuiU in ijUfterent natiaOB pay and neaerre, Bad settle Ibof I 
artoilDts with »u;h other. And tliia is the oliief and legitiniatB ni ' 
SilU of Exchange, which form no t unl y a vur; [mportant ottject of aites 
to the merchant, but requite, For their repdaiion and securi^, a ^rtei 
laHC exumtdf eiaet and comprehvoave. 

Now these MIb of Exebnnge, bclDg an article of sale, rise and fij] 
price, aa da otKr aj:tick9 of tralBc. They aK, or ought to bfc order 
payment^ in return for " vahte rweived j^' which very iror£(f or s 
■otiia i^uivaknt thereto, muit be on the faoe of a Ml^ or it ■■ <<» 
plele. They arc orders for payment for goods, sent fromoi 
onotheG. And, by way of iUnstraldoD, if we take any t«a o 
<itiea, as London and Hamburg \ when mure aliipmenta of 

making from the former of these cities, to tJielattEr, tbaa 1 , 

latter to the former, there will lie more Bills of Ejicliange drswif &Ll_ 
don, Ihao are rcquiml to balance the account! ; that a, there will M 
more Sills on Hamburg, thmi an wanted by merchants in Londoo to a 
their correspondents in Hamburg, a ponsequenee of whieh will be, u 
Rlii« "u Hamburg will not sell so well in London. The aellei^ ir" 



tmhoKge, and, in Ibis case, it is aaid to be agaitat Hmabmy, tv M 
vtmr of Lmdon: and, us intbecasetuppowit.HamburgBiibcinLo 
will be selling for more than tlicir Doininal amount, so then^ Bl9D|tkL> 
of eichange ia in/avoHT ofXtniifoii. This rate af exetums/t, hejngtlk. 
anallDwancemadeforpitymentoftheBillon thespet, may a(iproact>, ta 
never can exceed the expense of liringing over the money Ihm IK 
eountiy on which itis drawn. Itis^to the party that baa to Bl1airit,lk 
eAorye on obtaining > settloioent; just the saiiie us aby freightair, if 
Ui*!"*! «r sther expnue, ii a cbwge on him. 



THD CHAIN RDLE. 



(18) A merchant in St. Petersburg has to pay 
10,000 tuhles at Oporto. Which will he more advan- 
tageous to him, to make the remittance by way of 
Hamburg, or by way of London ? 



«j iLDil two itarkin^, in order to find vjmt 



Hera irill be Wi 
Till be gained or lost by excbanging (fae monev CJiruugb either of tbese 
coarsus. Both workings will end is ginog-tbe pioduce of tbc 10,000 
r»iie« in ■rnilnca, at Opocto. And then the kIybjiIi^ of either cooree 
will appear, on compiLrin; these renilCB. As there is, frequently, an 
advantage ta be gained by aendlii^ k payment [hm through oneiKnine, 
ratber tbaa thrnugh aaothei', this is a description of quesCioas tthicb 
mBTchtiDlfi, engnjM in exwjuive lonuerns, have fraqnent occasion to 
cooaider. Atler Uie cxchangos, 1 vUl inserc the two ttatemrnta ; harini; 
In nuke Qsa of the latter of the tm, for the purpoK of tracing out, anil 
iUustratiag the ptincjple on which all these stalemeaCs and workings aie 
founded. I 

At Hamburg, B rubles .. ^= 71 eehilliBgi 
„ Oporb) ..a sehtllinga = 1 Tuilree 
„ London,. .25 nibki .. = 1£ sterling 
„ Opocto ..43d. English^ I mil roe. 



ST.-iTKMENTS: 

Exchange throvgk HmnbuTg. 

10,000 rubles. 

8 ruble , . = 71 schillm; 

42seliiIlin!,'G= 1 mitieo 



Exclta»gemTmigh London, 
10,000 rabies. 
25 rubles .,= 1£ steriing. 



43 penra . ■ = 1 milree 

336. Now, mark the process: In the latter of 
these statements, and you wUl see the principle, 
that ia to say, how, and WBY this mode of treat- 
ing questions of this description, bi'in^ out the 
required answer. Here we have 10,000 rabies to 
be exchanged into pounds sterling ; at 25 rubles 
per pound, they exchange for of 400 ; these pounds, 
for convenience of reckoning in this case, we 
change into pence ; at 240 for each pound, tins 
gives us 90000 pennies, 43 of which, according to 
th« existing state of exchange, will purchase one 
milree ; divide the pennies, then, by 43, and you 
have the number of rmlreea, which, by this course, 
the 10,000 rubles will produce. Nothing can be 
more simple, nothing more natural thaa X^ivsi -. '-aSs 



COMPOUND PEOPOBTION ; OK, 



1 

'1 



merely changiag; your money as you go from oi 
country into auotneri, into the money of tbe counf 
you are in ; a process which, without the use 
figures, is continually carrying on by persons wbo 
travel with a little money in their pockets. Now, 
bearing this iu mind, look well at the statemeak 
And what do you see in it, but such an arrangement 
of the numbers, descriptive ol the amount to ht 
eaxhatiged,SLnd then oitke severalioris of moneyinto 
which it is to be exchanged, as leaves you nothing 
' to do, iu Older to conne to a conclusion, out to divide 
those numbers that stand in the rigfat^haitd 
column, by those that stand in the lelt : onlj, 
in order to avoid the trouble which fractions mignt 
occasion at every division, we make, in this, as ia 
the other rules of proportion, only one division of 
the matter, by first multiplying all the numbi 
I tf^ther that are to be divided, and then, all tbi 
' together with which we have to divide. 



337, To complete the instructions on the methi 
of cancelling, and of shortening numbers, as spoken 
of in paragraph 335, The terms being set down 
freely, and becoming sometimes numerous, ai 
they do in this continental method of statement, it 

[ is important to be exjiert in the practice of redofl- 
ing tqem. The principle on which it is to be doDC^ 

' and sdknething of the method, are clearly shown in 
paragra|)h 387 ; which, therefore, 1 must beg yoa 

, to turn to, and to read with attention. 

_ 338. Havli^ read that paragVaphi you have 
I learned, that it is by dividiug terms on each sid« 
I aA' the statement, by the same number, and the 
I doing ol' this before you begin to multiply the 

I terms together, that the shortening is to be effected. 
I You recollect, that Uie object oi all operations ia this 
1 Tnle is, to discover pi-oporlionals of nimibers'. Fat 
instance, in question 16, we have to discover a ^>nd 

porlional /o 2,000,000, under Uiese cond'tt<jcm«, vixfl 



% 

kodP 



J_fc_ 



THE CHAIN-EULE. 
1400 



l,and^ = l. 



And such proportional is discovered, by multiplying 
the numerators of these fractious together for one 
sum, and the denominators together for another, 
and, then, by dividing the larger sum by the 
smaller. Now, these numerators are the terms on 
the left hand of the foregoing statement, and the 
denominators are those on the right, and, when 
multiplied together, without being reduced, they 
woula make very untoward sums ; but, strilie out 
the three ciphers on each side, and the number of 
figures become greatly reduced, even in this ques- 
tion, which happens to be rather unfavourable 
for our purpose, The terms on each side of a state- 
ment thus stand, as divisoi's and dividends to each 
other. And, may be reduced by any of these means; 
by Btriluug out ciphers, an equfd number on each 
side ; or, if there happen to be on one side, a terra, 
just the same as some term on the other side, by 
cancelling both terms; or, by dividing a larger 
term on one side, by a smaller on ibe other, when 
the larger will evenly divide, and then placing 
the quotient in the place of the larger, and an 
unit in that of the smaller, as 8 .... b6 may be re- 
duced to I....7i and 56... 8 Kt 7....I : For there 
were, before this reduction took place, one eight on 
one side, and seven eights on the other; tnUistt) 
say, seven-times as many on one side as on the 
other, and according to a law in this rule, we still 
preserve the proportion between the terms. And, 
were the terms these, 800 .... 5600, by striking out 
the ciphers, and dividing as before, you bring them 
down to 1 ....7. Again, were the terms ill0..,.2730, 
cancel the cipher on each side, and divide the 
larger term by the smaller, and you have the pro- 
portion, and all the powers of these two large 
terms perfectly preserved, for every purpose of £ ' 
rule, in the simple terms 1....-3, Aud^ ta^vVj v 



ise of ,yu^^| 



COMPOUND PEO PORTION, &C. 

When you have done all you can to reduce lie 
terms, by cancelling; ciphers, and by dividing terms 
on one aide, by some of tbose on the other, there is 
another method to which yoo have rccouise, when 
large numbers yet remain, and this is, to divide 
terma on each side, by any uuinbcis that will CTeuly 
divide them : and, 

by these means 72 .... 8 di-kM t^ 8 = 8 ..,. .1 
you will sometimes 39.. 78 „ 13= 3.... 6 
reduce the Icnns 3„..6 „ 3= J ....2 
of a long and 18 ....6 „ 6 := 3 ._ I 
heavy statement so 

much, as to have nothiug but single units left in 
tlie left-hand column ; and these havLug; no power 
of division, the answer to tlie question will be found 
in the product of a few remaining terms in the 
right'hand column. 

339. You will now understand, thoroughly, ell 
about this rule : and especially if, after what yoo 
have just learned, you will work tlie foregoing 
questions again. For, you will lind the processes 
surprisingly simplified, by the instructions which 1 
have just given ; instructions which, had they been 
given earlier, would rather have tended to render 
the subject intricate, I shall yet, however, have an 
opportunity of throwing additional light on the 
method of stating and of working questions is 
Compound Proportion, when I come to treat of 
Reduction of Fractions- and to this lessee I 
refer my pupil. On closing the lesson, I have 
to urge you, at all times, in every part of the 
process, to be careful to make your statements in 
clear figures, as well as to make them correct ; and 
to advise jou, that in cancelling a term, you dJo not 
rub out, nor otherwise obliterate a figure, but merely 
draw your pen or pencil across it, leaving it still 
l^ble, so that ^ou may easily revise your wtirki 
a precaution against error which you should never 
fail most rigidly to oVtscivc. 



PRACTICE. 

340. This is the Tradesman's, that is, the Buyer 
and Seller's Rule ; if rule it be called ; which it 
scarcely can, for there is no rule in it, except that 
by it you are enjoined to do every thing in the 
quickest, and shortest manner; an iHJunetion which 
able and complete tradesmen- steadily adhere to, 
and assiduously inculcate. And, in doing which, 
they not only show theh wisdom, but find their 
advantage, " Time is the stuff of which life is 
made," says some one ; and very truly. And this 
precious time, " of which life is made," it is the 
settled, and habitual practice of the accomplished 
tradesman, neither to waste, nor to suffer to be 
wasted by others, if he can prevent it. Hence 
comes his success, for every one likes to deal with 
him ; and hence his leisure, too ; his means of 
dispensing good ; his enjoyments, and those of his 
family ; and his repose, 

341. Practice, then, means any of the modes of 
expeditiously calculating, Ln matters of trade ; that 
is to say, any of the methods, or expedients, by 
which the processes, taught ia the foregoing lessons 
may be materially abridged, in those numerous but 
very simple calculations which an active tradesman 
finds himself continually called on to make. 

•342. Again, the foregoing lessons disclose much 
of the science, as well as teach much of the prac- 
tice, of this very valuable brMich of knowledge. 
And teach these things, so lar as the lessons pro- 
ceed, as they are required and practised, by the man 
of business, the schcJar Mid the statesman. But 
this PRACTICE, which deals altogether in ealcula- 
tions of money, weights, and measures, althoniih it 
^a^^ev^a^o^tcipte, drives right at i"- ■^■-**' -■ 



iltnoufin it 



PRACTICE. 

by the slurrtest route ; each branch of trade having; 
its peculiar coarse, and (tach indi^^doal tradesman 
his Dy-palhs, and short-cuts. However, I shall 
put my pupil into the broader and safer paths only: 
into those along which he may see his way ckailj ; 
and, as he may proceed in life, having his eye on 
hia fellows, he will not i'ail to profit by their 
example, in the peculiar line o( business into whiti 
his fortune may lead him. 

343. " Practice, then, naeans any of the melhwis 
of expeditiously calculating in matters oi trade," 
as I have said above ; and here is an example of it 
Suppose I would know how much money a coasi- 
deraole number, or qoantity, of anything would 
come to, at 2s. each ; let it, for example be, (36S 
yards of linen. The mere arith- 
metician might multiply the 13 6^ 
number of yards, by the num- a I 
her of shillingB, as you see it 2'0 ) 272 ' 4 ' 
done here, and thus, having the ^^^136- 4 
cost of the whole in slTollinga, I 
would divide those shilliog? by 20, and then he 
has the money in pounds. This is the method iu 
which the mere arithmetician might do it; and 
very proper, too, for him. But the tradesman, 
always, on the alert for saving time, sees in an 
instant, that 2s. is the tenth pact of a pound, eo he 
divides the number of yards by ten, by cutting: of 
the last figure; thus, 136 '2, and, seeing that tbis | 
last figure represents so many yards, at 2s., each : ' 
that, in short, it is 2 yds. at 2b. each, he multiplies 
this figme by 2 ; and so he has, in this shorter 
method, the same result as is obtained by the more 
Ibrmal, and longer method. 

r844. This first example, to he sure, as it sfaoHld 
jaiftjA'Vexj ^tnldiug iubtonoe <£ praotiee^i* 



PKACriCH, 



exhibits very clearly, and veiy forcibly, the method 
to be pursued iii tliis rule ; anil cannot fiiil, with 
the aid of another example or two, to lead you 
into a pretty thorougfh knowledge of the method 
of practice in most eases. Having to ascertain the 
eost of a quantity of tiling, then, of any sort, die 
cost of which, singly, is 28, we divide by 10, because 
'2a, are the tenth ya.n of a poimd ; so, of course, if 
we have to asoertaiu the cost of a number of things 
which are 5s. eaeh, we divide that number by 4, 
because 5s. is the fom-th i>art of a pound; if they 
be 26. 6(1. each, we di\-idc by 8 ; it' 3e. 4d. by 6 ; 
because 33. 6d, is the eighth, [utd 39. 4d. is the sixth, 
of a pound; and thus do we get the cost in pounds: 
in short, we consider the number of things in each 
of these cases, as so many parti of a pound, and 
this practice is a mere reduction of those parts 
into pounds. When the price of each article, each 
pound, or each yard, is lees than a shilling, we 
generally reduce those parts into shillings, and then 
into pounds ; so that the principle of this rule of 
practice, is reduction- To return, however, to our 
exain}>le, 

345, The cases I have yet cited are amongst the 
very simplest that occur ; for prices, as you know, 
do not run thos coivvenicnlly on tenths, on fowtlis^ 
on eighths, on sixths, and on such even parts, neither 
of the pound, noc of the shilling. However, these, 
as I have said, show the principle on which we 
proceed. When we can thus do the thing at once, 
at once we do it; but, if we cannot, we do it at 
twice, or ofteneT, as the occasion may require. For 
instance, suppose the price were 2b. Sd. per tfard, 
for 1362 yards of linen ; cutting off the last figure, 
as shown oefore, we have the amount at 2s, per yard ; 
then, knowing that 8d. is, a third of 23. we know 
thai a third of the amount already obtained, will 
K^ the amount of the eight-pcnces ; and sow 
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3)136*4 

45.8-0 
£ 181. 12-0 



PRACTICE. 

divide ^at Bmoant bj 3, vritnig^ the qnodeDl 
imiuediately underneath, then add 
the two together, and thus have 
we the amount of the given num- 
ber of yards, at 2 shiUrngs and 
8 pence per yard, as shown here. 
But Euppose the price were 2s. 9d. 
per yard. We may proceed as before, to find the 
amount at 2b. and, then, seeing' that 6d. is a fourth 
of 2s. and that 3d. is the half of 6d. we divide 
the amount of the 2s. by 4, for the six-pencea, 
and the amount produced by the six-pencea, wb 
divide by 2 for the three-pences, writiDg each 
line close under the foregoing, and, adotng 
together, as you see it done here, i 
amount of 1362 at 2s. 9d. Thus, I 
»ay, we may proceed. But we may, 
also, get tjie amount at 2s. 6d. 
per yard, first ; in the manner before 
intimated; that is, 2s. 6d, being the 
eiffhlh part of a pound, if we divide 
he number of things by 8, we have 
their cost in pounds, at 2s. 6d. each : and, then, for 
the 3d. yet wanting, to make up the 2b. dd. 
that 3d. is a tenth part of 2s. 6d. 
divide the amount last obtained by 8| 1362 
10, as you see it done here, add the 1'0| 170.5 
two quotients together, and you 17.0-8 

have, as you s^, the same result J.' "187 5-6 
as by the tbrmer method.. 

340. In lite manner do we proceed, be the price 
what it may, hnding the amount iu parts, and 
adding them together. The examples, however^ 
thus far given, are cases in which the prices a7» 
more than a ahillmff, which prices, therefore, ■vr^ 
treat as parts of a pound ,■ as, in the case in whieh 
the price is 2s. 6d. we divide by 8, and so hare the 
price of the whole in pounds : but, you will observe^ 
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that the price may be less than a shilling for esdi 
yard, pound, or whatever it may be ; as, for iustanM, 
it may be 6il. that is, half & shilling, in which csae^ 
dividing by 2, we get the amount in 
shilliags ; but a more masterly 4'0 ) 186'2 
method is this, as you see it done 84 . 1 

in the margin ; thalis, consider the 
number of things, whatever liiey be, as so many 
sixpences, and reduce them at once into pounds 
fitc, by dividing by 40, the number of six-pences in 
a pound. It' the price be 7d. take 
parts for the 6d., and then for the 2 ) 1362 
Id. thus. For the 6d. divide the gj ggi 
number of things by 2, and, for 113.6 

the Id. divide the sum of the sis- ^794~6 

peaces by 6 ; Id. being a «fcr(A of 
6d, then add these parts together, and so you have 
the amount in shillings ; and I need not tell yon 
how to deal with them; or, but this is the more 
intricate method, because of the 
fractions, and, therefore, the less 
sate ; however, as it throws some 
light on the matter, besides serv- 
ing as a proof to the other method 
of working, I will give it. The 
method is, to divide the iiuoiber oi tbuigs by 40, 
as before shown, for the Od.and then, for the penny, 
divide the sum of the sixpences by 6, as you here 
see it done, and the amount of the two quotients is, 
of course, the amount of the given niunbcr of things 
at 7d. each, in pounds, &c. 

347. To proceed in this manner, and in this 
manner we shall unravel the whole altiir ; and to 
proceed, too, without cbouging the number of 
things, for, when we can manage one number, we 
can manage ani/ number ; to proceed in this man- 
ner. Suppose the price be 7^d, Seven-pence half- 
penny, is 6d. and a fourth of tid, UwAvMi'e. Nl&fc 



HBumber of articles, then^ into shillings, by dividing 
mby 2 ; then take a fourth of this quotient, lor ihe 
Imree -halfpence ; thus, and then you have ihe 
Bunount of the whole in shillings 
huid pence. Or, suppose the 2 ) I3fig 
■^cc 4|d. each; that is 4d, ^d, 4 ) ggj 
■ind |d. Now fourpence being 170. 3 

■^ ihird of a shilling ; anil a half- g 851 SS' 
H«nny being an eighth of fbur- 
Hience ; and a farthing the half of a halfpennj, 
Bwe proceed thus. Consider the number of articles 
■lis so many four-pences, and reduce them into 
■bhillings, by dividing them by 3 j 
■then take an eighth part of the 3 ) 1862 
nhiUiugs for the half-penny ; and g ) 454 
■then a half of the sum of half- 2 ) S6. 9 
■qpeunies for the farthings ; and so gg, 4^ 

Hfou have, when those three parts g_ ggg ji 
I «re added together, the amount of 
L so many things at 4^d each, 

■ 3J8. It would really be a waste of time, with my 
nnipils, whom I have all along regarded as capable 
Kif thinking, and of reasoning, to say any more on 
R^s rule, as to the methods of worKing, so far ac 
■0rt£v« are concerned ; except, that in cxrder to 
Bn"'" nothing material, in this useful rule, unex- 
Hplained, I may observe, that when the price of a 
Bomber, or quantity, of things consists of so manj 
■pounds, shillings, and pence, you, BS you wiU 
Euppose, multiply the number, or quajitity by the 
■uunber of pounds in the piice, and take parts, u 
■Aown above, ior the odd money, and then add all 
Blather. As, for example, let it be that we would 
Had the value of 1362 ounces of gold, at the mini 
K rice, which is jE3. 17s. lOjdperoz. Multiplying the 
^knmber of ounces by 3, gives us the value at £^ 
Klieu, for the rest, we take parts, as you here see it 
Bkme, and adding the product &c. together, we find 
Hbe amount lequireil. 



i 



Fur tlii: &. Si, divid«rl 



3 4 I4OS6 Vidue®^. Ol Od 

1021 10 v.. „ @....15. 
of2s.Gd. le 170 5 O.. „ @....3.6 



ii530i 5 < 



M&. However, let us try another method, thas, 
£3 I7s. lOH is only 28. iji short of ^£4 : let Ub 
see what the quantity comes to at £i : then, find- 
ing the product of 1362 at 26. Ud. and deducting 
it from the amount at £i, we have the required 
amount; thus, 

1362 01. 1352 M. at 2a. =2724 

i£ 4)13*2 „ .,0 I|= 17U 3 

£5448 3'0)28U'4 3 

144 14 3 

£m U 3 



For 2s. divide by.- 



iiiB 
14 4 14 

irs3e3 5 ■ 



5303 sT 



350, Now, these PAETS, of which I have been 
speaking, ana which we have been using pretty 
freely ; tneBe parts have a very suitable name. We 
use them, as you must have observed, as we use 
/actors, and sitbmnltiplei ; that is, for the purpose 
of avoiding- long muMplicaUon^ and iong »lim«i.wt. 



Toa occasions in wliich it i 
I ^th two, or more, small u 

I- <DDe large one. But, and mark the neatness of t 

I distinction ; these parts with which we work in 

I ftactice, differ from those, in this i-espect ; thai 

L whilst, in the use of factors and submultiples we 

I ttiie not how many We may have to wort with { 

cause, if there be many, they ai-e so much the 

taller, and therefore, more easily worked ; whilat 

' i is the case with those paits, the contrary is the 

e as to the parts used in pWtctice ; for here, sim' 

icity, and ease, and clearness of statement, are aU 

_ romoted hy working our sums by as /e» partt oa 

possible, and hence comes the name aiiquot ; whidi 

IS a latin word signifying some few ; so, some fev 

^rts, which aa-e the things we ought to work With, 

in practice, are called, aliquot parts. 

351. One other point remains to he noticed 
)eforc I dismiss this rule, and leave you to perfect 
' yourself in it, by practisiEg on the few sums whicA 
follow. This point is, the method of proceeding 
when we would ascertain the total cost ot a number, 
oi' quantity of things, stated in weights or measuree 
of several denmnmations ; as in Cwls, qrsy Ihi; 
bushels, pecks, gallons; ^nd so forth. As to titte 
method of treating such quantities, it is very simple, 
and need scarcely more than to be menrioneeC in 
order to be understood by the attentive pupil. The 
method is, to take parts in these quantities, as 
shown in the ^rst of the two following exiiinples, 
and then to add the product of those parts to any 
other amount you may have ; or, another method 
may sometimes be adopted with advantage, and 
this is, to And the amount ot the whole number^ 
next above the quantity iu question, as in the case 
of the second working which here tbllows, and front 
such whole number, to subtract the value of the 
part, or parts, by which the whole number exceeds 
p^ the given quantity. 



^RACTlOfi. 



(1) Find tlie value of IS cwU 3 qrs, 14M. 3 84s. 



The qtiaofity fot>iirl^h "tre find 
thQ value 1> j tbese operatioiifl beiiw 
onlT lUb, short ot 14 ne^. andi 
as It is asinmle matter to find the 
<»8t of the isMe tmrnbery 14 mi. 
this method is. in the second 
working. 'adopted J and 1426 beine 
an eighth of a (Me#. an eighth of 
84s. is subtracted from the cost of 
the whole quantity, and thus have 
we the same result as that ob- 
tained by the first process. 



vwt.qrs. ib 
5)13 3 14 

4 





6 

£58 5 « 



13x4=52 

„f5^2 12 

2 2 

1 1 

10 



13«jve. ®£4 a 

. » If 4 

2 an. » 4 4 

1 IT « 4 4 

\4U 4 4 



16 



'cni.qrs.lh. tni. 
(2) IS 3 14^14 less 14 

4 



v » » 



\AaU®£i=^ . 56 

r=«:*of£1 4=i:2 16 

58 16 
i deduct for I4i 6 10 6 

£56 5 6 



As it is chiefly thus by PXrt$ that we woiic hi this rule, it will -be 
useful to have Tables or such as are most frequently in use. I wilL 
therefore^ here give you such Tables of the Parts of our money, and of 
otkr Avoirdupoise weights. And, as to those of other measures, the 
Tradesman who has occasion^ will be at no loss for them. 

TABLES OF ALIQUOT PARTS. 



OF A 


POUNIK 


OF A 


SHILLING. 


OF 


A CWT. 


s. d, 

10 


iire i 


6d. 

4 


are 

• • • • 


i 

4 


qrs. 
2 or 


lb. 

66 are { 


6 8 


.... i 


3 


• • . . 


1 


1 .. 


28 is i 


^ 


.... i 


2 


.... 


' ' 


.. 


16 are f 


4 


.... i 


u 


.... 


' ■ 


.. 


14 .. i 


3 4 


.... * 


1 


is 


iV 


.: 


7 ..tV 


2 6 


.... * 


i 


• . 


Vt 




2 


.... ^ 
.... tV 












I 8 












1 


* • 


, 






OF A 


QUABTERk 


OF 
10 


A TON. 

cwt i 


lb. 

14 








are i 


OF A 


PENNY. 


6 


• . 


i 


i 


.... x 


far. 


d. 


4 


. • 


\ 

T 


4 


. • k * 4> 
• • • ft T 


2 


are J 


2i 


• . 


* 


3i 


1 


is i 


2 


• . 


tV 




• 



3PRACTICfi. 



<B) 1217 
4 4306 
6 1618 

6 2571 

7 7230 

8 5290 
» 6375 

10 8521 

11 9728 

12 10352 

13 35780 
K 27305 

15 93654 

16 52730 

17 71028 

18 63527 

19 27835 

20 38721 

21 12530 
23 52370 

23 87653 

24 53072 

25 83057 

26 52703 

27 72035 



9t 

>y 

99 

» 

9> 

» 



@7id 
OJ 
U 

u 

2f 
2 

3{ 
4J 

85 
6J 

8f 
8J 

9i 

lOi 

11 

12i 

13* 

i4i 

m 
m 

221 



>9 
» 

>y 
>f 

9i 
f> 

» 

f> 
>f 
>f 

9f 



(28) 25871® 

29 42890 „ 

30 712864 >, 
81 692351 „ 

32 875364 „ 

33 793251 „ 

34 5(38972 „ 

35 380379 „ 

36 290275 „ 

37 863092 y, 

38 732051 „ 

39 185902 „ 

40 063201 ,, 

41 53721 „ 

42 39654 ,, 

43 73015 „ 

44 64912 ,> 

45 48176 „ 

46 83403 „ 

47 217518 „ 

48 59304 „ 

49 92531 „ 

50 37042 ,, 

51 52709 „ 

52 48321 „ 



No. Cwt. Qrs, lb 

(78) 215 2 U @ 

79 197 3 7 

80 372 1 9 

81 430 15 

82 263 2 11 

83 514 3 4 
W 792 1 21 

85 605 19 

86 378 2 17 

87 1351 1 23 

88 740 3 15 

89 409 2 12 

90 537 1 19 

91 1508 2 11 
m 527 1 18 



» 
t> 

>i 
>f 

a 
if 
>i 
it 
a 
a 
a 
n 



S. U. 

10 
9 4 
10 6 
12 
12 8 
14 

16 6 

17 6 

18 

19 
23 
27 
32 
45 6 
63 



2 
2 0} 
2s 2d 
2 3 
2 3i 
2 4} 

2 61 
2'lOi 

3 H 



3 
3 
3 
3 

4 
4 
4 



2} 

4 

51 

7 I 
6 

7 



4 10 

5 2i 
5 4i 
5 8 

5 11 

6 2} 
6 6 
6 8 
6 lOi 



(53) 72930® 

54 64079 „ 

65 80753 „ 

56 29651 „ 

67 37295 „ 

58 58392 „ 

69 84127 „ 

60 38705 „ 

61 63542 >, 

62 75063 „ 

63 138941 „ 

64 37095 „ 

65 58230 „ 

66 S3054 „ 

67 62971 „ 

68 317065 ,/ 

69 83706 „ 

70 43072 „ 

71 68504 „ 

72 39071 „ 

73 27306 „ 

74 43851 „ 

75 59632 ,, 

76 75063 „ 

77 93217 



» 



7sid 
7 6 
7 9i 
84 
88 
9 2{ 
9 

10 6 

11 6i 

12 3 

13 6 
13 2 

13 4 

14 6\ 

15 3 

15 4 

16 8 

16 6 

17 6 

18 

18 6 

19 
21 

24 

25 



No, Tom Ct. Qrs, 



8. 



(93) 
94 
95 
96 
97 
98 

No, 
(99) 
100 
101 
102 
103 
104 
105 



35 12 
27 15 



43 

74 

112 

135 



12 
3 
1 

17 



2@ 

3 

1 

2 



3 



t> 



i9 



>9 



if 



If 



d. 

66 
69 6 
74 
95 
112 6 
123 



Qrs. JBsts. Pft8^ 8. d. 



53 
75 
93 
112 
135 
142 
231 



7 
5 
2 
6 
5 
7 
2 



2. @ 42 
1 „ 45 6 
57 
64 
66 6 
68 







if 



if 



if 



if 



3 „ 72 




Thsir Origin, Reduction, Addition, ■ Subtraction, 
MuUiplicat-ion, and Diviaon. 

352. Already, in paragraphs IfiO to 173 I have 
treatedof the uature of Fractions, andot their mode 
of statement ; and have slightly e;lanced at the 
method of working them. Lei me advise the learner 
to read those few paragraphs again, as a very 
suitable preparation for this leasoii. 

353, Fractions present themselves under various 
forms. They sometimes appear amongst the terms 
of a question or proposition ; but in ordinary con- 
cerns of bu.siness,saving the simple fractions, halves, 
quarters, and eighths, seldom present themselves 
except as remainders, in operations of division ; 
as, to give a brief and simple instance ; have we 
to diride £ 109. lOs. 2d. by 6 ; we have, for the 
quotient £ 18. 5s. Ojd., aud a remainder of two 
tarthings yet undivided, the sixth of which we 
must annex to the qiiolieikt, before the division be 
complete. Now, how to do this, is a point in frac- 
tions ; this remainder is but 2 fourths, and hon- 
shall we divide it by 6 ? The fact is, we cannot 60 
divide it : but we can do something else, equally 
efficient ; we can express 2 sixths of a foithing, as 
we have just expressed the fourth of a penny, by 
writing it after the farthing thus J J. But, bear in 
mind, that although this may be done, it is not the 
proper method of stating such a matter, for we 
have now ttco of those Broken quantities which 
arithmeticiana very wisely seek to avoid ; and, two 
fractions, with different denominators; and, to 
complete the difhculty, one of these fractions is a 
fraction of the other ! a thing never to be permit- 
led ! A single fraction we cann'^x a^-«\^,'\w ^Nssi^ '*■ 



^ 



OF PBACTIONS ; 



^^B^se; but a siugle one is nothing; it is the two; 

^^ and especially, tite having one oi them a fraction 
of the other, that would make an arithmetician 
start from the work. So, how to avoid it is the 
question. Very easily f Having reduced the two 
pence into farthings, and finding, that althougli 
you have thus reduced, to the loweet denomination, 
your divisor will not evenly divide it, jou express 
the quotient of 2 pence divided by 6, thus, -Id. or, 
rather 'd. and then you have, as the exact (^uoUeol 
£ 18. 5s. Old., which, like all quotients, it multi- 
plied by the divisor, will reproduce the dividend. 

354. This is saying a great deal about a trifle, 
it may be said. But I am not saying all this nlNmi 
the third of a penny; it is on the origin, and on 
the treatment of arithmetical fractions, that I am 
speaking. And, bet^ides laying a solid fuundatioii 
for more important matters, we have, in this trifling I 
instance seen, not only how fractions commonly | 
originate, and what is to be done with them in 
certaiu cases, but, likewise, what is never to be 
dime with them in any case : a kind oi learning 
whicli is never to be despised. 

335. These fractions will occur. You can seldom 
diWde any sum, except those that are fahricatei) 
for the purpose of being evenly divided, without ' 
these troublesome gufcste. They will intrude in i 
i-cckonings ill real business. And, as it is for real 
business, and not for that kind of shoteif, sleight- 
of-hand arithmetic, which is taught by itiuerani 
professors, that I would prepare my pupil ; as I 
would clear and strengthen his mind, by the infii- 
sion of principles; and not burthen his memoi 
with paltry tricks and expedients, so I must teae 
him to deal with these troublesome visitors, called 
fractions, which present themselves in TarioiH 

ij>es ; even the same -vaWc a.Y'^ea'cv'ii^ under t 






METHOD OF WORKING, &.C. 

aidless Tariety of fonos. As, for exani[>le, a JuU/ 
i» espi'essed by any fraction, the denominator of 
which is twke the numerator ; and a third is des- 
cribed by ajiy fraction, tlie denominator of which 
is thrice its numerator, let these deaominatoia and 
numerators be what they niay. 

- S56. Did fractious occur, only as halves, qiiaiters, 
fifths, eighths, and so on ; did they appear with 
only one figure for a numerator, and one for a 
dmominator, we should easily manage them ; but 
as they arise from the operations of division, aud, 
as the uumeiutor is the remainder, aud the deno- 
minator the divisor. So, having sometimes a long 
divisor, we have, in such cnscs a long denominator ; 
and, as the remainder may be but a little less than 
the divisor, so we sometimes find ourselves with a 
iraction described in two lon^j lines of tigui'es. 

367. But the same value, as I have said, is olten 
expressed by a short fraction, as by a lung oue -y 
as, for example, J describes as much as rkHi : for, 
in both these expressions^ the numerator is one 
Jifih of the denominator; and the quantity des- 
cribed by each is, consequently, a liftb, merely, of 
one whole. But, how much more convenient is 
the shorter, than the longer expression ! Hence, in 
all cases, to employ the shorter expression, as 
inculcated in paragraph 173, is a settled mw amongst 
arithmeticians^ 

356. Fi-actions are sometimes to be added toge- 
ther ; as in the case of the operations immediately 
following- paragraph 283. In the iirst of these 
operations, we have a remainder 144i>60, which, 
with its divisor, stated fractionally, is HrUS ; and, 
in the second operation we have tSisJ. And each 
of these is a fraction of a larthing, merely. In 
the coses horn, which I have V&k&'a tine.-m.,\ 
a ^2 
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OF FRACTIONS ; i '" 

these remainders to decimals, that being- a conve- 
nient form for the occasioH ; but of these hereafter. 
At present we have to do with ^gar fractions oiAy, 
and here are two pretty long ones, and to be added 
tog'ether, in order to prove the truth of the two 
operations from which they have arisen. 

359. Now, how to add these two fractions toge- 
ther, is the question. To do so with them iu their 
present form is impossible. A description of them 
in words, wonld be more puzzHng than are the 
tigrures, so let us use some tractions of a simpler 
fonn, but presenting a similar diiSculty, by way of 
illustration ; let it be that we have to add together 
T and tV- Four fifths wc could add to two fifths, 
or to three fifths, or, in short, to any number ofji/llu, 
for it would but be the adding togelher of so 
majij ^fifths. But to add,^(Afi to thtr^, to fourih, 
to ^fifteenths, or to aaij ot/ier parts than Jifths, is I 
an impracticable ineongrwity ; that is to say, to add , 
fractions t<^etber of different denominations^ is 

impracticable. Yet qvantities, however different in i 
size, may be added together, and the smaller may 
be subtracted from the larger ; but, how arc the ' 
fractions, descriptive of these quantities, to be I 
added or subtraeted f Thus it is to be done. 
They are to be brought into like denominations ; i 
that is to Bay, fhe parts, of which two, or more 
fractions speax, are to be brought, or reduced, to the 
saine size, or mme value ; and then you find no 
incongruity in adding those parts together, as t^ and 
I malie f, or one whole. Nor anything diffictUt in I 
Bublracting the smaller from the larger, and having 
i as the difference. And yet these fractions \ ana 
i are in value, not only the same as iV "■"'l » ; but 
the same precisely as the two long fractions stated 
in the last paragraph. 

360, Thus, bavins^ iract\oviR t>\ one and the same 
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nddition, wc add the numerators together, retoiain^ 
the denominator ; which, lieloiigia^, in common, 
to the two fractions, is caJled the cmnmon denami' 
nator. And, in subtraction, also, as in whole num- 
bers, you suhtra£t the smaller number from the 
larger ; that is, the EmaJIcr numerator from the 
larger, and, to the difference, you put the common 
denominator. But, to bring fractions of different 
denominators thus to have a common denominator. 
This is caJled 

REDUCTION of FRACTIONS. 

361. This is every thing, in these numbers. Aa 
to their addition and subtraction, you have just 
Been, that these are merely the addition and sub- 
traction of memeraion; and the muItipUcation and 
division of them are much the same ; and, so fat 
as matters of business require, they 8^ quite as 
simple. It is the reduction of fractions that is 
every thing ; the reduction of them in two ways, 
and, for two different purposes. First, there is the 
bringing of fractions of different denominations, 
into the serine denomination, in order, as you have 
seeo, to prepare them lor addition and subtiactioa ; 
and, second, there is the xedHction of them, from 
long and inconvenieut numbers, or terms, to their 
shortest and most compact form. 

362. A fraction expresses a part, or parts, of a 
whole ; and its numerator always bears the same 

Sroportion to its denominator, as the part, or parts 
escribed by the iroction, bears to the whole thing 
?ioken of. This point needs no illustration here, 
he numerator, therefoce, and the denominator of a 
fraction, bear a proportion towards each other. 
But, the pi-oportion ul numbers is not altered, as 
shown in paragraphs 258-9, by their being multu 
phed, or divided ; prodded thai \\i.e'3 .\« Wi-o.-^ * 
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I or divided, hy the same number. As, if we muIdplH 
I both the terms of the fraction, 7, bj 8-, it rem^ifl 
I nnalteied in its valae ; it being then 7-V > tho nutnC^ 
I lator half of the denominator ; so, Lf we divide 
I these two tenas by 4, we have \, which expresses 
I (he same thing. And thus it is with any fraction, 
I whether the figures by which it is described be few 
I or many. This point, of the valae of a fraction 
I "being unaltered by the equal division or multipli- 
I cation of its numerator and denominator, being 
I established, we are led very easily to the two 
I methods of reducing fractions. 

I S63. And, first, as to the reduction of friiotionsio 
I dte same denomination. Let it he, that we would 
I thus reduce J and i. Beginning with the first of 
I fiiem, let us multiply both its terms by 6, and 
1 bave -j^- ; and now, let us take the other, that is 
I I- and multiply both its terms by 2, and we have , 
I But the fractions are now both of one deHominatk 

I uid their value is imaltered. And, how has U 

I been accomplished ? Look at the terms, betbre, aad 

I after, they were reduced, and you will see, that it 

I fcas been accomjplisbed by multiplying boUi ibe 

I terms of each Iraction by tlie 

I denominator of its neighbour. 3 6 ' 15 K 

I And thus it is, that any two frac- 

I tions, without altering tbeir value, are to be redtioed 

i-to the same denomination ; that is to say, by mul- 

K^Ciplying the two terms of each Iraction, bj the 

K llenominator of the other. 

I " 864. Nor is it with tito fractions merely, that tbts 
I aiethod ia to be pursued. The same treatment 
l^ill reduce any number of fractious tu a commou 
■ denomination ; as, for example, in order to keep 
Bttie matter as simple as possible : let us add one 
Bkther small fraction to the former ; let us take the 
Htree to be reduced to a coinnion denominator i J 
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Now this 19 the methml of statins sueh For the new deuomiiator. 

BD npcratioD with dearncas. And, when o » b - ■; an 

you have tbe fracdcm5 tlius raiuceil, if iMOHt,-eo 

jou have done it Ear the purpose of adding For tbe numeraton. 

Uiem bother, which is almost the only I>(6>i5=:30 

pu/poae for which jou can have thus to an 2 k S:=20 

reduce three or more fractions, you slate 3 » 2 a 6 — SB 

them as jou see here below ; the aame- d ■>" 

rators in a lipe, with tbe sign of itdd.ition 304-304-30 76 

between tbem, and, below the line, and — T . X — =sl 

ahout the middle, you write lie eonmm "" "' 

denominator, mice onli/, however mttnj the fractions may be. And 
then, if jou would bring the whole into one fraction, it is Ugue, u you 
iwe, by oddinK the line of numeraloni lugetber, and 1* wriang tba 
roiNtnun denominotiir, in the proper farm, underlie tarn at them. 

365. As to the Principle of this reduction, it 
has already been adverted to ; hut to state it more 
explicitly. For a common deuomiuator, we mul- 
Hply all the denominators together; that is, we 
multiply the denominator of flie Jwst iraction, by 
those of the second and third ; and, were there yet 
more, we should go on, thus multiplying them. 
Having done this, having thus multiplied the deno- 
minator by certain numbers, m order to keep the 
value of the fraction urmltered, we multiply the 
numerator by the same numbers. Now these niun- 
hersii.Te,the denominators of the other fractions: and 
thus it is, that, multiplying all the denominators 
together for a common denominator, and the 
numerator of each fraction by the denominators 
ff/' the others, brings any number of fi^actions into 
one, or common, denomination, without altering: 
their value. 



« 



(1) Reduce -, -, and - to one denominator, 
j^) Keduce jr . t j and - to a common denomina- 
; and state the sum of them. 
(3) What is the sum of - , -, - and - ? 



OF FRACTIONS; 

(4) Add these firactipns together,-rT, j- , ^. 

23 3 

(5) Reduce ri , and r* , and subtract the smaller 
firom the larger. 

17 43 

(6) What is the difference between rr , and - ? 

(7) Subtract - from - ^ 

(8) Subtract ^ from ^.. 

366. As for the reduction of fractious^ from l<Mig 
and inconvenient terms, such as you will find on 
your hands after each of the foregoing operations, 
It is done thus. We have fully established the 
principle, that the division of the terms oif a frac- 
tion, provided thai both terms be divided by the 
same number, makes no alteration in its value. 
On this principle, then, it is, that the terms of 
fractions are reduced. We divide those terms^ 
when they will evenly divide, until we bring them 
to their shortest numbers^ Some terms, or numbers, 
will not divide by any other number ; such terms 
according to paragraph 148,, are called ^ri^wary, or 
primes. And, when both the terms ol a fraction, 
or, indeed, when the larger term of a fraction is a 

frime number ; there is no reducing that fraction, 
or instance, here is a fraction, the larger term of 
which is of this description ^Vt. As for the smaller 
of its terms, no number whatever will divide more 
easily ; but, because the larger will not divide, this 
fraction cannot be reduced : But make this stub- 
bom number the smellier term of a fraction, and 
let it be one of the submuUiples of theit larger term, 
and then no fraction will reduce better. For, let 
the fraction be ||^ ; and, seeing that the smaller 
of these terms is one third of the larger, i- is the 
proper represeiitative of this long fraction. 



METHOD OF WORKING, &C. 

367. When the numerator of a fraction will thus 
evenly divide its denominator, we deem it fortunate ; 
for it hrings the denominator at once to its lowest 
possible term, and makes the numerator, only a 
single unit ; ^, so reduced, is f. And, were the 
tenns inverted thus ; V, that is, were it an Improper 
fraction, dividing the larger term by the smaller 
gives us ■? , or rather 9 : ^ becomes J-, and tsVVt = I- 

3ti8. Iq fractions such as the shorter of these, we 
can see at a glance, what numbers will divide them ; 
and a little considemtion will sometimes enable ub 
to discover, almost without trial, what number 
will divide the terms of a long fraction. But it 
would not do to rely thus on our sagacity; we 
must hnvearule; and, accordingly, we have one, 
by which, to a certainty, we can find the best, that 
is, the largest divisor for the two terms of a frac- 
tion : or find, also to a certainly, if the terras can- 
not be divide^. The rule is this ; Divide the larger 
term by the smaller, and, ii it leave a remainder, 
bring down the smaller teim, that is, the last divi- 
sor, and divide it by the remainder ; and if, again, 
this leave a remainder, hiing down the former 
remainder, that is, again, the last divisor, and 
tlividc it with the last lemaiuder; and so you 
proceed, dividing t/ie larger term by the smaller, 
and the last dicieor, by the last remainder, vntil 
you have no remainder left ,■ (for to this it will 
come) and your last divisor, which is, also, yowr 
last remaitider, will divide both terms of y<mr frac- 
tion : that is to say, it will divide them, if it be a 
number that has flie power to divide : but, if the 
process bring you down to a single unit, which has 
no power of division in it, then you find that your 
fratticm stands already in its shortest terms. 



OF fractions; 



A few exaDiplsG will be useful. 
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other cases, which here follow, the c 
,b carried furtbec; the Uiiftl gives Us 1811^ 
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869. Witb regard to the pRiNcit'LE on whicli 
I this common dhtisor for two numbers is discovered, 
it is this. Taking the third of the foregoing cases 
for our remarks: In 19932 we find, that 3624 is 
contained 5 times, with a remainder of 1812. This 
rewMMidCT- we afterwards find, is Afl^of the dmaor; 
but that divisor was found 5 times in the larger 
number, and this remainder Over : then, (A£s remain- 
der, which proves to he half of the divisor, will be 
found ten lim£sia the large number, and,once over; 
ten and one are eleven, therefore, this remaindet is 
to be found eleven times in the larger number, and 
bein^ the half, that is, being found twice in the 
smafler term, without leaving a re- 
mainder, it is a common divisor for ^ 
both terms, and, applied to those 
terms, it reduces the traction as you here see. 



METHOD OF WORKING, &C. 

370. I now entertain none of the apprehensions 
expressed in paragraph 333, as to the inability of my 
pupils to work the five several statements arising out of 
the first question in compound proportion* In the 
stat^nent of fractions, the numerator being understood 
to be a dividend to the denominator, so this form has 
been adopted^ as a very neat and compact one, for stater 
ing the terms of questions in compound proportion: 
the terms to be divided being written, like ' numerators 
of fractions, ahove^ and those with which the division is 
to be effected, as denominators, helow a line. The 
terms being thus placed, the resolution of the question 
becomes a mere reduction of so many fractions into one ; 
the terms above the line, being multiplied together for a 
numerator, and those under the line, for a denominator ; 
and this harge fraction, reduced to its shortest terms, to 
whole numbers^ &c% is an answer to the question. I will 
here repeat the several statements, spoken of above, 
with the 5ft^> descriptive of the operations. 

^'M 2JLi£ reduced to^?Jll=^ = 30f 
12 3 3 

Second, 9 V< 30f __ 9 x92 __ 828^^76 ^ ^5 ^ , 
11 33 38 11 "" *^^' 

'^rd, 2Q5x25.^_ 41 »<25 ^y_ 41 x 276 ^ 11316 ^9^^,^, 

180 36 396 "^ 396 "^ ^ 

4(h, ^^28»^^2(y746 . ^^_ ^^^|4 

13 429 ' 39 

6th, 17h48 w_ 82062 -. 2=i!^= ^^irJ- 

14 646'^ 2^3 

6th, 23xl6 x9H2Q5Ml»^h ^^„,,^^, 23HlNl>^41xluil7 
12Hil«180Kl3M'l4 3iKlHl><13H7 

is equal to ^^^^h which is the answer. 

273 



\ 



Placed in this f«pmn, the terms stand well for being reduced, or can- 
celled. In the ^r«* statement, you find a small specimen oi this rechiq- 
tion, 16 and 12, being divisible by 4, are reduced tt> 4 and 3. The other 
statements, having /rorfton*, require, according to rule, paragraph 280, 
to be reduced to a simple number; which is done by multiplying the 
integer by the denominator of the fraction : and, tlicn, in ordev t:A >^'^^- 
serve the proportion, the denominator, or tetia ^h'wXa vi'AeV \>>\<^ ^vNv*\-«tw 



Ot WORKING, 6cCi 

e, whioh in tbis slatemtrat is 11, tbis is to be reduoed bt Hi 

Lb _'' niiluced to thirdt, becomes — ; and, 
11 83 

muMl, 2^' reduced to eLxatlhs, becomea ^5,i »iJ 

36 SMI 

of the othi 



371- On the Mdi.tipliC4Tion, and the Divisioit ni 
pRiCTiONH, I haye to add a few words. The proporSiii 
which the numerator of a fraction bears to the denomi' 
outor, being the index of its value ; is it not monifoAl 
that, to ttller that proportion, will alltr the vjilue of the 
fraction? Now, a fruction expressive of a half, is inji 
fraction, the numerator of whicn is Aa//'lhe denominHtOft. 
Well, then, suppose we have to multiply such a fmctloiL 
by any number, say by 3 ; is it not plain, that this miil^ 
ptiration, that is to say, this increase of the palus of tb 
fraction will be effected) either by mulHpti/inff the nwcil 
rafor, or by dividing the denominator by the 3 ; for eithe 
of these so alter the proportion between the terms o^thi 
fraction, as to taiake it express thi'ee times its fonM 
viUue? And Division of Fractions isj of coui^e, merely 
tlie reverte of this; Divide the nvmerator, or multipiM 
the denominator, and the operation is effected. As tS 
Multiplication, and Division of Fractions hy Practiimti 
\ tt ey are useless; or worse thiul useless. 

OF DEClM.^LS: 
tdditiom Subtraction', Mvltip/icativn, and-r 
I)ivision- 
h»97a. With any taste for ordert Mid timpHeily, tat' 
_ tmactntm of statement, it is impossible to tliink of lhit< 
mode of expressiug, and of working fractioQal numbei^ 
without pleasure. And on Bitting down to Went of tiA 
workinft of detimals, and to conclude what remains Hf 
be said on the subject, I abstain with diffictilty, froiV 
launching out into a new and etilogistic de«criptia( 
of theH<' numbers: il 

373. But, indeed; this is unnecessary. Tbedeecripjioi 
Which I have given of them ; of their nature, uses, a 
/trade of Rtateinent, in ft\e\K«soTi\je^TOOTiB'»iViii^ 




OF DECIMALS. 

graph 174. is quite sufficient. And, begging the leciraei- 
lo turn to that paragraph, and to read on to the end of 
that numbered 184, 1 ahall proceed to teach the working 
of these numbers, for the learning of which, my attentiTe 
pupils will then be well prepared. 

374, Sufficiently for our purpose, the notation of deci- 
mals is shown in the few paragraphs referred ta ; their 
value iu spoken of in the last of those paragraphs; and 
our nest step will be their Addition, Subtraction, Mul- 
tiplication, and Division. 

375, With regard to these operations. They are all 
of them performed precisely the same as in whole 
number^, except that, in stating the liues of figures for 
addition, and subtraction, we are to range them, not as 
in whole numbers, the last figures on the right hand, iu 
each line, right over each other; but to be guided by the 
decimal points, which, being the index of value, the 
figures are to be very carefully written, so, that these 
points all fall riyhl under each other ; as you will ee* 
that they do in each of the following examples. 

376, Adding up these figures in the .99 
usual manner, you see, that those in .753 
the column of the highest value amount .014 

to 17; that is, seventeen tenths of an 

unit. Now, seeenteen tenths ^re ten 1 .757 
tenths, and seoen tenths ; tea tenths, are 

one whole ; and, as such, it is set down, above the decimal 
point. And thus it is with these numbers. You have 
no improper fractions. As soon as, by addition or mul- 
tiplication, you have parts sujicienl to make a whole 
number, those parts, without any of the troublesome 
reduction required in vulgar fractions, quietly take their 
station on the other side of the decimal point, as whole 
numbers; and are thus in readiness, either to remain, 
or for any further operations. In this second example 
you see the tehole number arising from the addition of 
the decimals, carried on, and added to - „„. 

the integers. In short, it is altogether ,„ '-=3 

simple addition, only that we have 19 '53 

the decimal point to be preserved !__ 4 

in its projwr place. "i'i JS^ 1 1 



OF DZCIDIALS. 

377. As to S0BTI14CT1ON. It is nothing ! Y"ou writ* 
tlie niiinbera to be suhtractedj underneuth those from 
which they are to be taken, taking care to keep til* 
decimal points right under each other ; and then wotk 
as in simple subtraction. See two or three examplet. 



.835 
^■^ .619 

■j»,~:aT6~ 

^K^78. In 



1732 .1693 
598 .782516 
1133^86784 



I the annexed example 

75. 5943 
32.16 

4d3d6S8 
755943 
1511886 
22G7829 

2431.113688 



178. In MULTIPLICATION we pay no regard to tbe 
matter, of ranging the decimal point of the multiplier 
under that of the multiplicand, but write these Ua 
terms under each other, as in simple multiplicatLaa: 
and, as you see them stand in the annexed ej 
Thus multiplying, we find the 
pro duct as in whole nnmbers. 
Which, having done, we count 
the number of decimals that 
there are, in botk the mullipH- 
eand and multiplier, and then, 
this number, of both together, 
we murk off for decimals in 
the product, and the figures to 
the left of the point, are, of 
course, integers 

379. mviaroN, you Juiow, is exactly the re\-ei^ of 
mulfiplicalion. It is calculated to ujulo, exactly, thU 
which is eRected by multiplication. As, for exotunki 
suppose we would undo the work in tJ>e forc^^^^ 
example; that is, suppose we would divide 2431. 112886 
by 32. 16. We write down these two sums, and diirije 
just as we do in simp] e< division : only, with re^anl to 
the decimal point; having found the nuoti^t Co be 
755943, we obsen-e this rule in fixinj; that point, in Hb 
proper place : we count the number of decimal figures 
in the dii-idend,- we see, how many more there are in it, 
than in tlie dieiamr, and lhi» difference is the number t(* 
he cut off for decimals in the quotient. And thia prcf- 
ceeding, as you will obserre, restores to us thl^rigmal 
multiplicand ; and proves, not only that both operations 
■re right; but, that the rules by which we work tliein 
are right, likewise , 



or DECIMAU. 

We must not, however, omit to obseiTe here, that 
enses arise, in which the quotient is bo small, that there 
may not be decimal figures so many in the quotient, as 
there are in the dividend moie than in the divisor- 
When a. case of this kind occurs, you put, be/ar» the 
figures nf the quotient, ciphen, suiEcient to make up thw 
required numt>er; and then you set the decimal point. 

380. Here I img'ht finish on this rule of division of 
deuimals; bnt that there yet remains this point to be 
noticed. It ia not, as you know, the qaaatity of Jigura, 
that determines exaclly the ca/ae of any nunibei'; but 
the individual value of each figure, and the stntion in 
which it stands. The figure 9 expresses a higher num- 
ber than 8, when spoken of witnoul regard to station ; 
but, place !J behw the decimal pomt, and 8 above it, and 
8 is then the higher number. In like manner 2 .!l7afi, 
is a number of less value, than is 3.12; and, as a 
smaller number will always divide a larger, we might 
have to divide these three figures, by the five. How 
then, are We to act in a case like this. To divide the 
smaller number of figures by the larger, witliout some 
abatement of the number in the lai^r, or some increase 
of the smaller, is manifestly impracticable. One of 
these coilrses must, then, be adopted, and it miist be 
one which will nol alter the relative value of the two 
numbers. Now what method is there of doing this? 
Look at the two last senlertces in paragraph 181, and 
there you see, that you may put any number of ciphers 
below, that is aj}er the figures of a decimal, without 
alleriny Us imlac. Adopt this course, in this instance 
with your short dividend, njt(I having completed your 
division, you fix the decimal point as before instructed. 

38!. Such ease in working, such simplicity of state- 
ment, such readiness for every operation, as we find in 
decimal nambeis, cannot fail to sn^^t to every mind, 
engaged on the subject, this question : How happens 
it, that this neat and beautiful method of stating parfi 
of whole amnhers, has not entirely supplanted the 
I method by vulgar fractions ? The answer to this 
^nuestioD leads us to the last rule that remains to h« 
^^B&ken of in these numbers. Decimals have ant sn.'^ i 

K. i 



OF DECIBfALS. 

planted vulgar fraction^ because remainders, wheso9 
almost aioue come fractions, always present themselves^ 
in the usual operations of arithmetic, as the naminator$ 
of vulgar fractions, the divisor heing the ^ienaminaier. 
Remainders, after divison, thus present themselves, and 
they require, before they can he stated^ or worked as 
decimals, to be reduced to these numbers^ an operatios 
which it is not 4)Jways worth our while to perforsK 

382. This reduction of vulgar iVactions to decimals^ 
together with every thing else reloling to these numben^ 
that I deem useful to men of business,, are taught in the 
few remaining paragraphs of the former lesson ; refer* 
ing the learner to those paragraphs, beginning with that 
numbered 185, and recommending hi&attejition to. thaBi» 
I conclude the subject 



I>UODECIMALS, 

TWELFTHS^ OR CROSS MULTIPLICATION;- 

Bein^ the Calculations of Measurements taken in Feeff 

htches, ^c. 

383. These duodecimals sv^e briefly spoken o( in 
paragraph 175; the use of them is. described above; and,, 
in conformity with my uniform plan, I have now to un- 
fold the Principle,and to describe some of the processef^ 
by which calculations in these numbers are to be per» 
formed. 

384. Duodecimals,, then, are used to calculate quan- 
tity ; qoantity in superficial extent and in hulk ; super* 
ficial, such as the measurement of boards, of the work 
of painters, glaziers, and plaisterers ; and quantity in 
bulk'i as in a piece of timber, or a block of stone. All 
which things are usually measured by the foot of 12 
inches; which inches, for nice purposes, are each divided 
into parts ; and hence the name, and the use of duode- 
cimals, or twelfths, by means of which we ascertain the 
superficial^ or the solid, contents of anything measured 
by this/oo/ rule and its parts. The contents are usually 
brought into square, or cubic feet ; that is, into squares 
meajsurifig: a foct on eai^h side; or into solid blocks^ 



BOOBECIMALS. 

called crtbffs, the climensionB. of which are a foot each 
way, in len^h, breadth, and thickness ; and, having the 
qanntity stated in these dimensions, they are easily, 
when required, reduced into yardK, 

385. As an example of the calculation of superficial 

Quantity. Here is a wall, a/ce( long, and 6yMi high. 
Lnd we would know^ how many feet> Stat is to say, how 
many squares, measuring a foot each way, there are in 
the whole. The wall is 8 feet long : let ua divide the 
length into 8 equal nai-tj", as you see in figure 1. But 
it is, also, 6 feet high. Let us, then, taking the same 
figure, divide the height thereof into six parts, and 
nilmg the divisions acrons, as we ruled Uie former down- 
wards, we ha>ve it divided as 
Fig, 2. Now count the squares ; 
and what number do you 6nd P 
48, which number, you know, 
is the product of 8 multiplied 
by 6; that is to say, the p/orfuf 'i 
of the length of tlie wall mul- 
tiplied by the height. Know- 
ing this, knowing that the 
length, multtpUed by the 
breadth, will give the superfi- 
cial contents, we have.in future, 
no occasion, when we would 
know the number of square feet 
in anything, to divide the 
thing, thus into squares, and 
then to cuunt them; we have 
only, having the number i^ feet in length, or^ indeed, 
the number in yards either, and the number in breadth ; 
we have only to multiply thqse two numbers together 
and the product is the nunaber of square feet, or of 
square yards, just as the denominations may be. 

38(>. Again, supjKise that it were ft solid body, such 
OK u block of stone, measuring, in length and breadth 
just what we have stated. And. in thickness, 6 feet. 
Dividing this thickne^ into layers of one foot thick 
each, and tlien cutting each layer across, in the lines 
maikcd in figure 'i, would give us 4.8 siKJi.\i.yvsiOtsi 
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E|c^OT the 6 layers, that is, 6 times 43 bIocI^^r&]3 
R^mke 288; which number of blocks is, i» yoa see,^l 
Utoduct of the length, breadth, and thickness, mulUpIUfl 
Enccessively into each other. *] 

k 387, But suppose we come to inches. Let ns take 
Ktae of these smiul blocks, mea-inring a foot on eveij 
Kfide, and called, therefore, a cubic foot. It is 12 inchei 
[yteg, IS inches broad, and the same in thickness. Noir, , 
Kpw many solid, or cubic inches are there in eachi i 
Block ? We need not, now, cross it with lines, in ordq ( 
Hp ascertain this; for, multiplying these three dimer 
DlionH into each other, gives us the fiumber of solid :' ' 
■Btifl to finish this matter of cvbic nteasbrement, ' 
E&der that we may afterwards proceed without 
Mion in the consideration of that of suj)erficies,let 
nake OS many of these blocks, of one cubic (bot eachi 
lilrill make a cubic yard. Laying the blocks together, 
huust have, for the first layer, three of them each ' 
Itbat is, 9 blocks ; these wUl make a layer, of due 
ricnd breadth, and one fool thick; but we ar« to'bavel 
U/i<«f thick, ao that we must Lave 3 times 9 blocks, whic_ 
ntfe 27, which is the number of eubiefeH in a cvhic yAiCJ 

I 388. Thus ia there square measure, and solid, OY n_. 
lnBenfiure. Sqaare measure applies only to surfaces, k 
rthe quantity in anything is attained,by niulti plying IM 
kftft^fA into the breadth ; whilst the cjuajitity in cwo«f3 
pfbnnd, by multiplying the length, breadth, and ;£ie|i 
nito each other. And tbe quantity thus found,, whel, 
I the thing measured he square or cube, is called t_ 
I ton^an^t of that thing. To return to the measta^A 
IV superficies. 

I " 389. For our first experiment, let us take a 

D feet 7 inchfs long, and 8 /(. 3in. broad; and let Itt 
nontents be found in feet. ' i 

B 390. Now in this, as in all other proceeding (t ^'i 
Mesirable that we have a clear and distinct idea of '*"■ 
fcnatter of which we are treating. So let us iSc' v™ 
BUedfastly in our minds, vrhat qiuinlilij of sorfkce '] 
Kteaned to be described, by each of ihcse dcnominatibi 
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feel, inchet, and parti. As to the quantity measured hy 
afoot, here it means, as before eKpItdned, afoot fquture; 
because we are about to accertain the contents in feet : 
which, therefore, are the highest denominalion ; which, 
therefore, are the whole NtruDER of which inchu are 
12 ths, and parts, 12 tht of 12 ths. 

391. But, now mark : what is an incA in this measure; 
what is a tyjelftk of a square foot ; is it a square inch F 
By no means. A square inch requires to be exlendeJ, 
or multiplied, twelve-fold, when, becoming as long as a 
foot, and one-twelfth the breddtbj itbeeomes iktetieelfth 
of A fuel i that is to say, it becomes an tack, in this Hoct 
of measure. In like manner it is with a part. A Paht 
multiplied by, that is, extended to the length of hfoot, 
is a part ; multiplied by an inch, therefore, it is only 
the twelfth ot apart; and oarh multiplied together are, 
of course, <Hie remove i/et loieer, in the scale of denomi- 
nations ; they are only the 12/A«. of \2t/u. of partf. 
Thus,/Be( multiplied by /eef, a.re feet; iWAm multiplied 
by feet, are laches ; and parts multiplied by feet are 
parts : the rest you will see. And, seeing these matters 
clearly, and bearing them in mind, you will find no 
difficulty in understanding, and in working all manner 
of propositions in this very useful rule. 

392. To return, now, to o^r case, as stated in the last 
paragraph but one. Writing down the dimensiowB, the 
difterent denominations right under each under, as 
follows, you begin to multiply by the feet in the lower 
line; Kaying, "StimesTare 56." But, now,, what are 
these 56 ? They are the produtt of inches multiplied 
by feet; they are, therefore, inches ; 

dirided by 12 they give 4 feet 8. ft. in., 
inches; the inches being Bet down 9 ; 7 

in their proper place, the feet ara 8 : 3 

carried forward. Then, multiplying 7tj ; g 

the feet, saytog, "StiraeBg are72, s : 4:9 

and 4 carried ara 76." And now ja . q ■ 'J 

to multiply by \h» 3 inches. Inakes 
you have e«eii, multiplied tc^jether, produce saris ; so 
3 times 7 =^ 31 porta = 1 i» U pts, Proeeocfins next 
to multiply the 9 feet by the 3 inufieWiViw W-<i« ^T j'sV-i.Oi^v 



^^Tiiritti one cftrried from tbe last, make 28 inches ; whjflH 
^H Jbe 3 fl. 4 in. and which, written down, as you ece, iu^| 
^H -^e two lines of product added tocher, we have 79 jH 
^M '&in. 9 pU. as the prodnct of 9/1*. 7 tn. hy S/l. 3, in. t9 

^H 393. To sum up the process ia tJie form of a Rule: I 
^^1 Having; properly stated the dimensioDs to be multiplij^ J 
^^B together, you begin the work by multiplying the lott 
^^1 duiomination in the upper line, by the highest in ] 
^^H'^ower line. And, from this circumfitance, it is, that 
^^B jpame of CROSS Multi pi. i cation comes. BeEinn 
^^r ^thu8, and bearing in mind, that parU multiplied by ft 
^^m jiroduce parts, youdivide the produce of such parts by J 
^B wt donn the remainder, as parts, and carry the qupljcMf 
^^R Jhrward, as inches; then, multiplying the inches by Ikf 
^^m ■feet, you have iiiekes, which divided by 12, aj'e canici 
^B .(Hiwords to the feet. The feel are multiplied togetb^ 
^^^ ^ke any other integers, and we set down the prothW 
^H .with the addition of anything that may have bee 
^H -tarried. So much for the Multiplication 5y Febt, "^ 

^^p, 394. And, for the MultipUcation bylNCHEs. Mi 
^H {dying the parts by inches give, as you recollect, twei 
^^^^parli; the product here, therefore, you mustdii 
^^B £y IS, set down the remainder, one station below 
^H pirl*, and carry on the quotient as parts ; then, mo. 
^^H Jolyiug the inches together, you have parts for the B 
^^P^uct, which, added to whatever may hare been curat 
^^M lAnd divided by 12, give inches, which inches, add^, 
^V theproduct of the feet, and divided by 12, produce f 
and this 6niBhea the multiphcation by inches, 

395. Then, to multiply by Parts, if you ^ to « 
minute dimensions, which you scarcely will, unless ' 

Ibe computing the value of plates of fine glass, or ct 
of gold, or some such costly article : if you multiply 
t"~ 
: 



l3iese small parts, you proceed on the same princi^ 
On this principle, parli multiplied by parts ; piodfq 
iKelfihi o( twelfths of parU ; and these will be a ~ 



Diinatlon two places below parts. All this might 1 
lAiade palpable, to the eye, by a diagram, which it K) 
i(By design to give, but I relinquish the design on findia 
liktaX in order to show the titinute divisions, and the Isi 
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ttUes likewise, such a figure must be inconveniently 
lai^. So I rely a. little on the imagination of th« 
ingenious student, who will be at no loss to understanid 
the matter^ alWr the description just given. 

396. Another proposition, a little nice in itsmeaaurc* 
ments, wUl assist yet further to clear up this matter, 
and to confirm right impressions on the mind of the 
learner. Let us, then, see, what are the superBtial con- 
tents of a Plate of Glass, naeasuring 7 ft. 6 im 6 pU. 
in length, and 6/t. 3 in. 7 pts. in breadth. 



B; MoltipliCBtNin. 
ft. i«. pU. 



Worked in the method wc have 
>utl Inunod, the propoBitiini is dooB 
u* joa ive ID tUe UnEol'theceupem- 
tione. But, in order lo sliow jou, 
bcjoad all question, that it is correct 
Icl MS, discarding this process of 
muUiplying paiis by jnches, and 
inches bj paitsj una so oo, fnmi 
which alone ansEs any <!il£r;^ly 
that mfty ^t htuig about the mBttrrj 
let UB, diacatdiug this process or 
muJtiplH:atio(i, aad writing oU the 
itimchsluiu down, repeating Ihcm, 
jtiH OS when thpy are repealled by 
Uoltiplication > uid just, indoed, 
ns if we had the unieral i/nurj 
Jescrilwd bv the flgurts, actually 
spread out before ui, in order that 
ve might place them togetliEr, in 
TTiHSj accord^ tu their several de- 
nominationPi) and sum them lip; let 
UB thus sefdown these Bereral dimen- 
sions, and add Ihem together, and 
you thereby se^ not only that the 
result is the same ais that produced 

by (he other operation, but you 6«e; 7 ■ ■ 8 m' 

also, the Talue, that is tu say, the 3 fl 7 - I ■ a ■ a ' 

rxteni of eveiy ipaoe indicated by oo ' i o » 

each figure. 

Ucfore wo proceed furlhei^ let me tell ynu, that these mallpmii have 
their proper iioins», and marki; wliicli munes ond marks have been 
deWrmmed \n- lliuir several distances from the foU. /nckei being the 
jTit remote frnm la'e foot, ate ca]U-dj,rinie«, that ia^rrt^ and the mark 
, over Ihemiga single eommaC,} Those which we haye called ysrt*, 
wi(iKh IB the name generally givra by worhmen, being in Ihe iimni 
station, ari: called Kcowb, and hBFe two commiu ( „ ) ; and tha nKit 
- ■■- iinBB(„,) BDdwtecalledlAtVA. 

point more, and I concVwAa fet \«*i*si^. 



k 
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DPOI>£CIHALS« . 

For the sake of simplicity) I have used^ as es:a2Dple8» 
cases^ in each of which there is hut one figure in each 
denomination^ whether in the multiplicand, or in the 
miiltiplien For example, I have shown you, how to 
multiply 9 feet 7 in. by 8 ft and 7 ft 6 in. 8 parts by 
5 feet ; that is to say, I have taught you slun't mtUtipli* 
cation in this rule* There must, of course, be Cases, in 
which the number of feet with which we have to molti' 
ply, is expressed by two or more figures, requiring, in 
consequence^ something like tong multiplication. For 
example> let it be that we have to multiply 153 ft 2iM. 
by 26 ft. 9 im Writing these, multiplicand and multiplier, 
down in the usual manner, you would stop whenyoa 
come to do the work, seeing that the prodact> in multi- 
plying by the 25, must be stated in two lines* And then 
come 153 feet to be multiplied by 9 inches^ the product 
of which, being inches, must be written^ not in the place 
of inches, at once, bat beside the chief workings and when 
reduced into feet, by being divided by 12, may come 
into its proper station, as you see it done in the first of 
these two examples. But the better mode of doing it is 
this> as shown in the second example. In which yes 
will see, thiat the multiplication by the 26 fL is done 
like a common sum in compound multiplication ; and 
that, for the 9 inches, which are three qtuirters of a foot, 
we take aliquot parts of the multiplicand, as in practice, 
that is to say, a half, and then the half of a half; and 
these, written in their proper places, and the whole 
added together, give us the product of the two dimen- 
sions proposed in this example* 



5 



(1st.) ft. in. 


ft: in. 


(2nd.) 


153 • 2 


153 • 2 


{) 153 


25 • 9 


9 





765- -10 12)1378-6 765-10 

114- 10 -6 114 -10-6 1 

iL 3829 • 2 

3944.. 0--6 i) 76 . 7 

38 . 3 . 6 
3944 • ' 6 
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PARTICULAR MEASURES OP LENGTH. 
(Ftm* the Tradetman't 4re. Alnumach.) 



ANiilis ailnchea 1 

A Quarter 4 Nafls f , , ... , ,i , ■ i 

AY«rd 4 QuWtors > "arf for mcasunnj olotliB of ftU kinds. 

AnEll a Quarters ) 

A Hand 4 Inohea ; uaid for the height .if horwB. 

A Falliom 6 Feet ; used in measurius- Jeplh*- 

ALink 7 Inches, D2-huDdredt]i;l 

A Chain .. .. lOD Links V used in Land Measure. 

Tqn Chains square, 1 Acre. } 

MEASURE OF SURFACE. 

tU Square Inches make.... 1 Square Foot • 

9 Square Feet ••■ 1 Square Yanl 

3(ySquate Yards 1 Perch ar Rod 

40 Perches 1 Rood 

4 Roods, or 160 Perdies 1 Aire 

640 Acres 1 Square Mite 

MEASURES OF SOLIDITY AND CAPACITY. 
Division k— Souditt. 

1738 Cubic Inches mule 1 Cobie Fool 

37 Cubic Foet 1 CiiMo Yard 

DtyialOH II. 
Imperial Measure of cAPtclTv (or all liquids, and for aU dry goods, 
elcept such as are comprised ia the third Division :— 

4 Gilltmate ...... I Pint = 34) euhic inches, nearly 

2 PinB 1 Quart =694 

4 Quarts 1 Oalion =3771 ■ 

2 GalloBB 1 Peck =564} 

8 Oallont 1 Bushel=3ai8i 

8 Bushels 1 auBrtcr= loi cubic feet, nearly 

5 Quartera 1 Load = Slj 

DmaiOLN III. 
Impeiial Measure of CAFtctTl far tools, culm, lime, flsb, poUtoes, 
fruit, and other Roods, commonly sold bj heaped tMomre : — 

2 Gallons niake . . , . 1 Peek ^ 704 cubic inches Dearly 
8 Gallons 1 fiushel = 8815^ 

3 Bushels 1 Sack = 4< cubic feet, nearly 

la Sacks 1 Chaldron= 06} 

The Goods arc to be heaped up in the form of a cone, to a hciglit 
above the rim of the nieasun;, of at least three-fourths of its depth. 
The Dutndc diameter of measures, used for heaped goods ikre to M at 
least double the depth, conscquenUr not less than the following dimen- 

' Bushel m inches I Gallon 9| ioches 

Half.Bushel ]5* I Half-Galloo Tj 

Peck 1^ I 

The Imperial Measure was establisled by Act 5 Geo. IV. o. 74. Before 
that time, there were four dJSerent measures of capacity u>ed in Eng- 
land;— lat. ForwiiM!, spiriw, eider, oils, milki *c.; this was one- 
eiith less than the Imperial measure. 3nd. For malt liquori this 
was ooe fillj-iuntb part greater tliBiitbclDi;«i:i^iQK»aaiv. '\^&. '^qx 



BHSCELLANIES. 



com, and all other div goods not heaped,, this was one thirty-lliiid put 
kss than the Imperial Measure. 4tb. For qpals^ which did act dii» 
sensibly from the Imperial Measure. 

The Imperial Gailon contains, exactly 10 lbs. avoirdupoise of pure, 
water ; consequently the pint will hold 1^ lb., and the bushel 80 lbs. 

PARTICULAR WEIGHTS. 



8 Pounds make. . 1- Stone cwi, qrs. lb. used for Meat. 



14 Pounds 1 Stone = 0- 

2 Stone .'. 1 tod = 

6$ Tod 1 Wey = 1 

2 Weys ,.1 Sack =^ 3 

12 Sacks , ... 1 Last =39 




used in the Wool Trade. 



MISCELLANEOUS. 



12 Dozen make a Gross' 

A Weigh is 2561bs, • 

12 Barrels make a last 

A Quire of I^aper is 24 Sheets 
Ream of Paper is 20 Quires 
Bundle of Paper is 2 Reams 
Bale of Paper is 10 Reams 
Roll of Parchment, or Vellum, 
is five dozen, or 60 skins * 
A Dicker of Hides is 10 skins 
Last of Hides is 20 Dickers 
Dicker of Gloves is IX) doz. prs 
Firkin of Butter is d61bs. 
Firkin of Soap is 641bs. 
Tierce of Rice is about 5 cwt. 
Hogshead of Tobacco is from 
9 to 10 cwt. . . 
A Barrel of Gunpowder is 1 cwt. 



A 
A 
A 
A 



A 
A 
A 
A 
A 
A 



A Pack of Wool is 2401bs 
•20 Stones bf Flour make a Sack 
A load of Timber, unhewed, is 40 ft. 
ALoad Of Bricks, 500 in nurabtT 
A Load of Tiles^ 1000 in number 
A Load of Hay, in London, is nearir 

18 cwt. • 

A Load of Straw, 36 Tinsses, of 

361bs. each 
A Chaldron of Coals, in London, is 

36 bushels 
A Chaldron of Coals, in Newcastk, 

is 53 cwt. 
A CartoC Coais, in Scotland is IScvt 
A Deal of Coals, in Scotland is23c»t 
A Grain of Gold is worth Qhoatfd- 
An Ounce of fine Silver is worth 

from 58, to 5s, 6d, 



DIVISIONS OF THE YEAR. 

The time in which the Earth performs one com- 
plete journey round tlie Sup, being divided into 12 
equal positions, called months, gives, for each mouth, 
30 daySf lOf hours j within a few seconds; and these 
months, from their reference to the Sun, are called 
Solar Months, from Soly the Latin word for Sun. 
In like manner is the same portion of time measuied 
by the motion of the Moon ; and the 12 divisions 
arising therefrom are called Lunar Months ; from 
the name of that planet, which in Latin is Luna. 
These divisioxus may both be considered as natural, 
or as cLStronomical months. But for legal purposes, 
and for pwposes of business, a somewhat different 
mode of dividing the year prevails^ 

This other division of the year is into what aie 
call^ civil, ox CokuddiTTf^otLtlia^ dt;i/vbecause tbej 
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are the divisions adopted by the civil governinents 
of Europe ; and Calendar, from a mode of register- 
ing these divisions of the year by the ancient Romans, 
who called certain days of each month the calends 
of that month. 

The following lines, committed to memory, are in 
general use, for the purpose of ascertaiuiug, at any 
time, the numbei' of days in each of the Calendai^ 
months. 

Thirty Jays liatli ScpCcmbpr, 
April, Jane, itnil NoTember; 
Fobniacy hath MenCy-eight alone. 
And all the rest bmc tbirty-OQC, 
Except ia leap ye&r, nbca in itne,, 
^^ Ftbruarj's days am tBenQi-mue. 

b RO&UN NUMERALS. 

^^ The ancient Koraans, who enjoyed not the benefit; 
of this beautiful system o( notation, which the 
modem world denved from the Arabians ; the 
Romans employed certain of their Capital letters, 
wherewith to describe numbers ; and, as this mode 
is still useful, for particular purposes, and still used, 
it may be well to describe ft. It will be sufficient 
to write some of these numerals, and to place oppo~ 
site to each, the Arabic figure of the same value. 



I 1 


XI 11 


XL 


40 


C 


lOD 


II 2 


XII 12 


XLI 


41 


CL 


150 


in 3 


XIII 13 


XLV 


45 


CC 


200 


IV 4 


XIV 14 


L 


30 


CCC 


300 


V 5 


XV 15 


LV 


55 


CCCC 400 


VI 6 


XVI la 


LX 


60, 


D 


doa 


Vn 7 


XX 20 


LXV 


65 


DC 


600 


vin 8 


XXI 21 


LXX 


70 


DCC 


700 


IX 9 


XXX 30 


LXXX80 


M 


1000 


X 10 


sxxinas 


IC 


90 


MD 


1300 



THE KEY; OH, ANSWERS. 
It was my design to give Answers to the 
operations proposed to the learner for his. 
hn.t various reasons ha.ve coutorceito ^ 



WOI 



THE EEY; Ok ANSWERS;, 



tn iusenjng them here. Amongst these, some 
considerable, and perhaps sufficient reasons, are 
these ; that such answers, being. Hot " leadmg 
strings," but rather a sort of suspending strapt, 
now, happily, not much used, I thinky in this couv 
try ; a kind ol straps which they called leading 
strings, and by which infants vtere wont to M 
suspended and st^Ttg about, partly resting on their 
feet, and partly on the straps, which, passing unda 
the arm-pits, and across the breast of the tender 
creatine, must have had a strong tendency to pro- 
duce a contraction of the chest, and an undue and 
hulking rise of the shoulders, impairing in after life^ 
the health, and strength, and symmetry of the un- 
fortunate victim. 

Such "suspending straps," in some AieasnitH 
Would " ANSWEKs" oe. ill thjs case. So I think it 
better for my pupil, lea^ng him on, as I trust I 
have done, to a welli^roUDdea knowledge, and to a 
pleasing exercise of rfie art, and thereby prepano^ 
htm for the practice of business, I think it betlei to 
leave him here, as he must be left in real btudoess, 
to rely on himself for proving the truth of his work; 
by working each question back agiai?iy or by woik^ 
ing always in two methods, a practice which will 
amply repay him, both in the satisfaction it Affords, 
aud in the time it saves ; time which, withoat such 
a practice, would be to be wasted in recalling, and 
in rectifying acOOunts, to the great discredit, nnd tcf 
the severe mortification of him, from under whose 
hands they had passed without due examination. 

However, for the use of Tcachera, who cannot be 
expected to dbvote the time requisite to traoe over 
and to examine the sums of a number of pupils, I 
shall prepare a key, and shall make it worth their 
attention by the addition of a series oi new proposi' 
(ions and questions. 

K) . Uamng k Cir. PrMeTa, Pool Irnw, Ljttrfwl. 
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